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P RE F A CE: 
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Hy 1 the e, ron of this Dublin bir | 


L $81) 00 tu 1 
1 A* 4 Wee Fontenelle — 
ä of Worlds has lately appeared in London, 
it ſeems neceſſary to give our reaſons, why it 
not thought proper rather to re- print the 
here, neee preparing ano- 
ther for the preſs. nate 1% 29-2% tt 
Upon a careful | of, hawk the ſtile 
was obſerved to be, in general, mean, and {pi. 
ritleſs: and though it came nearer to the ſenſe 
of the original, in ſeveral places, than the former 
tranſlations; yet, in the above-mentioned reſpecta, 
it was found to be much inferior to them ; and, 
therefore, leſs proper for the: peruſal of young 
perſons! - Beſides, though the eilitor had taken in 
many omiſſions, which weriyfin the old tranſlati» 


ons; yet he had made ſome himſelf, particularly | 


Fontenelle's deſcription of the Tychonic ſyſen 
at the end of the firſt evening's ' converſation, 
RN refers to in a ſubſequent o 
A 3 
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i The EDI TOR's PREFACE. 
The additions, which, in the title page, ure ſaid 
. 10 be extracted from the beſt authors, were found 
to be equally as proper, for the moſt part, to be 
added to any other work of natural Philoſophy, | 
as to this; many of them being too ſpeculative | 
and mathematical for the generality of the rea- 

ders, for whom Fontenelle deſigned theſe diſ- 
courſes : and as they are injudiciouſly placed, as 
fo many ſeparate digreſſions, at the end of each 
evening's converſation, without any immediate 
connection with the work, or order among them- 
ſelves ; they only ſerve to ſwell the volume to little 
purpoſe, and rather to break in on the chain of 
reaſoning uſed by the author in the text, than to 
illuſtrate his meaning, or afford the reader à re- 
preſentation, in one view, of the difference be- 
tween the Carteſian hypotheſis, and the true ſyſ- 
tem of our illuſtrious Newton. We ſhall ſay no 
more of this performance; but, for a further ac- 
count. of it, 'refer our readers to the Ry 
Review for July, 1760. 

The preſent edition has been Ai; com- 
pared with the laſt one publiſhed in French, which . 
had been reviſed by the author ; the omiſſions and 
deficiencies of the former tranſlations have been 
added; and the ſenſe corrected, in ſome hundreds 
of places, from the original ; as may be ſeen, by _ 
any perſon, who will be at the pains of compar- 
ing the preſent and er tranſlations "yy ms 
original French. _ 

Beſides, in order to | Wuftrate the 1 the 
modern ay 9 ral philoſophy and aſ- 
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proper leſſons for 


cited in this work. 


St. Ambroſe, page 88. . 
Anthony Maria Schyrleus 
de Rheita 130. 
Apollonius Mindius 170. 
Arioſto 57, & ſeq. 
Ariſtotle 7, 9, 14, 165, 
169, 210. | 

St. Auguſtine 69, 88. 
Bacon, Roger, 66. 

St. Baſil 89. 

Bayerus 166. 

Bianchini 200. | 
Boerhaave 34, 110, 111. 
Boetius 88. © 

M. Bouillaud 167. 
Bradley 96. 

Boyle 34- : 
Campani 104, 222, 1%. 
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The EDIT ORS PREFACE. iii 
tronomy, are placed in oppoſition to the Carteſian 
ſyſtem maintained by the author; a number of 
notes, in imitation of thoſe of Dr. Clarke on Ro- 
hault's phyſics, are ſubjoined, at the bottom of 
each page; and, for their further explication, ſe- 
veral figures, engraved in copper, have been. ad- 
ded; an account of which may be ſeen at the end 
of the table of contents. There are alſo annexed, - 
a complete index, two papers of Mr, Addifon on 
the ſubje& of this work, and Milton's Hymn to 
the Creator; theſe three laſt being judged very 


perſons. 


The notes are chiefly collected from the fol- 
lowing writers; the * ſhew where they are 


*_ Cailini 103, 104, 118, 420, 


147. 
Clarke 146, 168. 


| Copernicus 20. 


Derham 34, 56, 10, 
158, 159. 


| Deſcartes 4, 15, 29, 230- 


Dryden 64. 


| St. Epiphanius 89. 


 Euſtachio 122. 
Fabricius 167. : 
Flamſtead 118, 166, 170. 7 
\ Franciſco Lana 66. 


Galileo 36, 114, 142, 194- | 
 Gaubian Nauds 131. 


Gaſſendus 10g, 131, 200. 


121, 122, 133, 134,135. g 
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Grayeſande 34, 45, 78. Milcon 85, heise 
Gregory 104, 119, 121, 117. | 


= 


? - 23. M. Montavere. 165, N jo 
: . Grimaldus 87. 6; Newentyt 4 | 
4 Halley 108, 140, 166, Newton, <p Iſaac, 8, 2 2 


ne 106, 116, 12 6 , 
Harris 97. 102 86. gh 
Hervey 35, 44, 82, 95. Ovid 4462 48 19% 73 
Hevelius 56, 87, 141, Phe Judas 3. 
167. Philoſ 2 1. har 
De la Hire 104, 139. 179, 10. 


Hoffman 212. Plato 69,88, oat), tell 
Homberg 111, Pliny 70, 166. 
Hooke 45, 67, 118, 178. Plutarch 70, hk 
Huygens 5. 101,139,141, Pope.t» 37 . 
i 142, 147, 148, 149, Ptolemy; 16656. | 
150, 200, .  _Ricciolus 87,1 3% 166, 194. 
ie Hyparchus 166. M. Saumon 127. 
„St. Ireneus 89. Scheinerus 114. 
St. Iſodote 88. - Seneca 170. 


Kepler 112, 121, 1 39, Shakeſpeare 99. | 
166, 167, 169, 180, Thomſon 93. 
Keil 29, 42, 54, 5G, 82, Tycho Brahe 38, 166, ith, 


© 167. Don John de'Ulloa 77. 
Mead 54. Uughzgeighi an Arabian 165. 
Memoirs of the French Whiſton 146, 172, 201. 

Academy 127. Wilkins 67. 


Memoires de Mathem. & William, Prince of Heſſe 166- 
de Phyſique 24. Woodward 210. 
Memoires de Trevous 200. Young 152: 15 


Ile editor would endeavour to beer | 
this little work to thoſe, whoſe province it is to 
undertake the education of youth, Much may be 
found in the original, and, he will venture to ſay, 
not 


= 
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| 22CͤͤéãÜ à1n ode mde ans 
ted poet ys, Deu : nit gt 
* There dwells "ble Jathes in the ice, 


Which Warms our fs proſelyles our bearts. 
Ki Yon wel Funden Numb *. 


Ta which permit | him to ſubjoin, a. more an- 
tient authority, he means Cicxgo, who requires, 
in his perfect orator, © ſome ſkill in the nature 
« of the heavenly. bodies ; becauſe, his mind will 
«© become,” ſays he, © more extenſive and un- 
« confined ; and when, he deſcends, to treat of 
* human fir Frag he will both think and vrite in 
* a more exalted and magnificent manner.” 
The frothy performances, which daily fall into 
the hands of youth of both ſexes, and which have 
been publiſhed, in ſuch numbers, for years paſt, 
mult have had very ill effects, both on their minds 
and manners: for the generality of .our modern 
romances, novels, and even too many of our thea- 
trical entertainments, are commonly calculated to 
inflame a wanton fancy; or, if conducted with ſo 
much modeſty, as not to debauch the affections, 
they pervert the judgment, and corrupt the taſte. 
By their incredible adventures, their extravagant 
parade of gallantry, and their characters, widely 
different from truth and nature; they inſpire fool- 
iſh conceits, beget idle expectations, introduce 4 
diſguſt of genuine hiſtory, and indiſpoſe their ad- 
mirers to acquieſce in the decent civilities, or to 
reliſh the ſober ſatisfaction of common life. | 
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vi The EDITOR's PREFACE. 
Jo induce youth to deſpiſe ſuch kinds of enter- 
tainments, nothing can contribute more, than in- 
ſtructing them in the knowledge of ſome of the 
magnificent works of nature; and, indeed, it ougliꝭ [| 
to be the deſign of every perſon, to whoſe care | 
their education is committed, to take every me- 
thod, to cultivate in them a diſlike of ſuch unim- 
| proving reading ; and, at the ſame time, to lay be- 
fore them ſuch books, as are moſt proper to form 
* their minds, and which, treaſured up in their me- 
mory, will always afford them ſuch ſublime know- 
Tedge, as they muſt reſſect upon with new plea- 
ſure and fatisfaQtion, every time they indulge them 
ſelxes to purſue ſuch rational entertainments. 
| 5 4% Wi 
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AM nearly in ſuch a ſituation as Ciczzs 
was, when he attempted to diſcourſe of phi- 
loſophical ſubjects in the Latin language, which 
till then, had been only treated of in- the Greek. | 
He informs us, that it was ſaid his works w, 
be wholly uſeleſs, becauſe thoſe who loved phſlo- 
ſophy, would, with pleaſure, give themſelves the 
pains to ſearch for her in the Greek treatiſes, ne- 
glecting afterwards ſuch Latin books as treated 
on that ſubject, becauſe they were not originals ; 
and, that thoſe who had not a taſte for: philoſophy, 
would not ſearch for her either i in! Latin or Greek 
authors. 

To this he anſwers, that the combs would 
happen; that thoſe who were not philoſophers, 
would be tempted to become ſuch by the facility 
of reading Latin books; and that thoſe who were 
already ſuch by reading Greek authors, would be 


deſirous of ſeeing how the fame ſubjeQs were EXE= 
euted in Latin. | 
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' Ciczro had reaſon to argue thus ; the excel · 
 lency of his genius, and the great reputation 
he had before acquired, warranted to him thefugs 
ceſs of thoſe new ſorts of works, which he gave, | 
to the public; but as for me, I am far from hav, 


ing fame by a deſign ſimilar to his. I have been 
deſirous to treat of philoſophy in a ſtile that is not 
philoſophical : I have endeavoured, to come up 
to a certain point, without appearing too for- 
mal for people of faſhion, or too trifling for 
the learned, But, if it ſhould be objected to me 
as to CICERO, that ſuch a work is neither proper 
for the learned, as it can teach them nothing new; 
nor for thoſe who are ignorant, as they will not 
be taught; nor yet for people of pleaſure, who 
have not any deſire to learn; I ſhall not chuſe to 
anſwer in the manner he did. It may very eaſily 
happen, that in ſearching for a medium, where- 
in philoſophy might pleaſe all the world, I have 
found out one which will not ſuit with any bo- 
dy; a proper medium is very difficult to pre- 
ſerve; and, I believe, I ſhall never deſire to give 
myſelf a ſecond trouble of this kind. , 
I ought to inform thoſe who read this work, 
and who have ſome knowledge of natural philo- 


inſtruct them, but only to divert them, by pre- 
ſenting them, in a manner ſomething more a- 
greeable and - pleaſing, that which they already 
knew, and have ſeen in a graver dreſs; and I in- 
form thoſe to whom theſe ſubjeQs. are new, that 

| I thought, 


ing the ſame reaſons to be confident of gain- 


ſophy, that I have, by no means, attempted ta 
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[ thought, by his means 1 might inſtruct and di- 
vert them at the fame time, The ſirſt will ust 
contrary to my intentiod, if they ſearch here 
merely for wilityy ue da focoud, ifthey err 

only the agrerable and pleaſing... ; 
1 ſhalt not farther «noſe cayſelf by ſaying, ;that 
I have choſen in all philoſophy, a ſubje& the moſt 
capable of exciting the curioſity of the reader. 
To me it appears, that nothing dught more to in- 
tereſt us, than to know how this world is made 
which we inhabit; and whether there be other 


is 


worlds like this, which ate alſo inhabited! but, 


after all, every one may carry their enquiries as 
far as they pleaſe- Thoſe who have thoughts to 
loſe, may throw them away upon theſe ſorts of 
ſubjects 3 but every body is not properly qualifi- 
ed to ſpend them on theſe kind of enquiries. 

I have introduced into theſe diſcburſes a lady 
to be inſtructed, who is ſuppoſed had never be- 
fore any acquaintance with theſe ſubjects. I ima- 
gined ſuch a fiction would ſerve me, and render 
the work far more agreeable, and encourage la- 
dies to read, by the example of one of their ow 
ſex, who being wholly utacquainted with the ſci- 
ences, yet eaſily underſtood that which was faid, 
and arranged in her mind the ideas of vortexes ®, 
and worlds without confuſion... Why ſhould: chere | 
not be women who might as readily conceive the 


nn int 
| Bonet 


„ The term voter, na. here i explained in the - 
2 ; uſe, 


R P R E F A c E. : 
chioneſs, whoſe conceptions were only natural, and.” 
ſuch as ſhe could not well avoid having ? - 
Indeed, ſhe applied herſelf a little to the 
ject; but, what is the application here required 7 
It is not by the force of meditation to penetrate 
into an obſcure ſubject, or one obſcurely explained. 
It is only not to read further without firſt forming 
à diſtin& idea of the thing read. I only demand 
of the ladies, for all this ſyſtem of philoſophy, 
the ſame application that they would give to the 
romance of the princeſs of Cleves, if they would 
underſtand the plot, and know all the beauty of it. 
It is true, that the ideas of this book are leſs. 
familiar to many of the fair ſex than thoſe of the 
princeſs of Cleves; but they are not more ob- 
ſcure; and, I am certain that, on a ſecond read- 
ing, there are very few things therein will eſcape 
any one of the ſex. 
As I have not pretended to build a ſyſtem in 
the air without any foundation, I have employed 
true philoſophical reaſoning, and I have made uſe 
of as much of it as was neceſſary : it falls out ve- 
ry happily, that the philoſophical notions, belong- 
ing to this ſubjett, are of themſelves very agree - 
able and entertaining; and, at the ſame time, that 
they ſatisfy our reaſon, they preſent to the ima - 
gination, images which pleaſe as much as if N 
were expreſly formed for pleaſing only. 
When I have found ſome fragments, which 
were not wholly of this kind, I have given them 
a peculiar dreſs. VIRGIL hath made uſe of ſuch 
arts in bis Georgics, where he ornaments his ſub- 


leck. 
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PREFACE 1 
ject, which is always dry, with frequent digreſſi- 
r thoſe are always very agreeable. Ovip 
hath even done as much in his Art of Love, al- 
though his ſubje& was far more pleaſing, than any 
thing it was poſlible for him to introduce. In 


fact, he thought it would be very tireſome, al- 


ways to treat of one and the ſame thing, though 


the ſubject was precepts of gallantry. But, for 


my part, though I had more occaſion than he 
of aſſiſtance from digreſſions, yet, however, I have 
made uſe of them but ſparingly : I have authori- 


ſed them, by the natural liberty of converſation 2 . 


I have only inſerted them in thoſe places where 
they might be naturally expected: I have put the 
greateſt part of them in the beginning of the 
work; becauſe, at firſt the mind is not ſufficient- 


ly acquainted with the principal ideas which are 
preſented to it: in a word, I have taken them 
r ; 


bly could. 

I have not been willing to form any imaginati- 
on concerning what kinds of inhabitants exiſt in 
thoſe other worlds of which I write, becauſe it 
was intirely impoſſible, and would have been only 
chimerical. I have endeavoured to ſay all that 
we may reaſonably think ; and even- the viſions 
which I have added hereto, have ſome foundation 
in reality. The true and the falſe are here blend- 


ed together ; but ſo, as they are always very eaſy 


to be diſtinguiſhed, I attempt not to juſtify a 25 
. ge 


compoſition ſo ſtrange and fantaſtical ; that, in- 


deed, thould be the moſt iropartant article of the. 
work; 
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work 3 and pet it is the only 6ne\ for ich | 
— give a Proper -reaſbn: [: 18 ils E watt 
There only Wes to be mentioned 

in this preface, which is, to"excuſs/ myſelf to n 
ſart of perſons who are Reet very difficult to 
Tatisfy, not but that excellent feaſons might be 
given them; but as they have the privilege of not 


fubmitting - ts very good ones, if they pleaſe, c 
" Tequently the bel win wor cent ben. Then 


chat religion is in Wine Anger; by Hack thhes 
bitants elſewhere than on the earth; 1 reſpect 
even their exceſſive delicacy on the ſubject of te- 


Ugzion ; and that reſpett I parry ſo far, as not wile 


Hungly to ock it on this article in the following 


: work, if it was even eontfary to my private ſen- 
timents; büft that which will appear more furl | 
priſing is, 1 ſpeak not only of inhabitants in this 
Tyſtem, i. e. the ſyſtem of our univerſe; or col- 
lection of planetary bodies: but, I have mention 
ed an infinite number of other worlds that ate in- 
habited. It may be eſteemed at moſt but as a lit» 
tle wandering of the imagination. When we ſay, 
that the indon is inhabited, we immediately form 
to ourſelves the image of men made like us; and 
then, if you are ever. ſo little of à divine, you 
find in the idea infinite difficulties. The poſterity 
of ADAM have never extended themſelves ſo fat 
as the moon, nor have we ever fent colonies into 
that country; conſequently the inhabitants Who 
dwell-in' the moon ate not the children of Ab Ax. 


Now, in theology, it is an embarraſſing point, 
that 


PR E F A C E «« MN 


that there ſbould be men any where who have 


not deſcended, from him. There is not any Sen- 8 


ſion to ſay. more, every imaginable difficulty. is 


to proceed, as the terms that we muſt employ in 
a longer explication, are too worthy of reſpect to 
be uſed in a work wherein there is ſo little ſerious 
as in this. The objection turns therefore whol- 
ly on the men in the moon; but it is thoſe whO 
make thoſe objections that put men in the moon; 
for my part, J have not placed any there. 1 
have mentioned inhabitants in the moon, but 
they are not ſaid to be men like us. I have dot 
ſeen them, mot! have I ſpoke of them as if Tad 


ſeen them; nor ought" this to be looked upon * 3 
fineſſe, which'] have mude uſe of for eluding-the | 


objection, to ſay that there are not men in tlie 


moon, you will ſee Nr is impoſſible Karl 
ſhould be ſuch, people f. An as we are, ACC 


ing to the idea that I have of the infinite 2 | 


ſity which appears in all the works of nature. 
This aſſertion runs through the whole book, nor 
can it be contradicted by | any 'philoſopher ; ſo 
that, I believe, it will be edfily 
have made this objeQion- only o thoſe who may 
ſpeak of theſe diſadutſas ving read them. 
But is this ſuſicentatd Ag me ſucceſs ? No, it 


is, on the contrary, to be feared, that many more J 
objections may be made to ſeveral other paris 


of the work. 
[The following is the purport. of what the au- 


thor ſays of this new edition.] 


- 


reduced to this point; por would it be conſiſtent 


underſtood, that 1 
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xiv TFEF ICE. . 

| The reader will find, in this new edition, a great 
many additions interſperſed throughout the whole 
book ; the diſtances, magnitudes, and revolutions 
of the celeſtial bodies are herein expreſſed more 
preciſely than in the former editions, and accord- . 

ing to the calculations of our moſt eminent aſtro- 

nomers; and, in general, all the phznomena of 

the heavens, conformable to the moſt exact ob- 
ſervations +. I will aſſure the readers, that upon 
all theſe points, as much dependance may be pla- 
ced on this book, ſuch as it is now preſented to 
them, as if it was more and more pro- , 
found. To this work the reader may add that 
new treatiſe on the Plurality of Worlds, compo- 
Jed by Mr. HuyGEns, a celebrated mathematici- 
.an, which will afford very great pleaſure to thoſe 
who read it. | 
rr 
diſcoveries, relative to theſe matters, are ſet down 
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HESE' are thy Zoos works, Parent of good, 


Almighty, thine this univerſal frame, 


Thus wondrous fair; thyſelf how wondrous then? 


Unſpeakable, who fel above theſe Heavens 
To us inviſible, or dimly ſeen 
In theſe thy loweſt works ; yet theſe declare 


' 5 
, . 
1 9 


Thy- goodneſs beyond thought, and nen 


Speak ye who beſt can tell, ye ſons of light, 
Angels; for ye behold him, and with ſongs © 
And choral ſymphonies, day without night, 
Circle his throne rejoicing ; ye in Heaven, 
On earth join all ye Creatures to extol 


Him firſt, him laſt, him midſt, and without end. 


Faireſt of ſtars, laſt in the train of night, 
If better thou belong not to the dawn, 


Sure pledge of day, en 


With thy bright circlet, praiſe him in thy ſphere; 
While day ariſes, that ſweet hour of prime. 


” 
— 


Thou Sun, of this great world both eye and foul, | 


Acknowledge him thy greater, found his praiſe 
In thy eternal.courſe, both when thou climb'|; 


F 


Y 


aalft- 
Moon, | 


xvi MILTON's HYMN, 
22 that now merit the orient ſun, now fly'fl, .. 
| -4th the fix d ſtars, fix d in their orb that flies, * 
ye five other wand' ring fires that ee 
In myſtic dance, not without ſong, reſound 
His praiſe, who out of darkneſß call'd up, light. | 
Air, and. ye; Elements, the eldeſt birth 3 "1 
Of Nature's womb, that in quaternion run 
Perpetual circle, multiform ; and mix .) 
. And nouriſh all things ;* let your ceaſoleſs change 
Vary to our great Maker ſtill new praiſe. 
Ye Miſts and Exhalations that now riſe 
From hill or ſteaming lake, duſky or gray, 
; Til the fun paint your erg mm with , 
In honour. to the world's great Author riſe , 
Whether to deck with cloudathe uncolorid ſky, * 
| Or wet the thirſty earth, with ning e —_— 
' Rifing or falling fiill advance his praile.;... rnd 
His praiſe ye Winds, that from four quarters low, 1 hel 
Breathe ſoſt or loud and wave your tops, en 4 
With every plant, i in ſigu of worſhip. wave. © 75 
Fountains and ye, that warble, as ye flow, - .. uy 75 wry 
| Melodious murmurs, mugs bs pr, 16 
Join voices all ye living ſouls : ye Birds. 
That ſinging up to Heaven gate aſcend, 1163 
Bear on your wings and in your notes bis praiſe. 
Ye that in waters glide, and ye that walk, 
The earth, and ſtately tread, or lowly;creep-; | | 
Witneſs if I be ſilent, mom ot even, oe 
To 22 valley, fountain, or freſh. e +308 
Made vel by my ſong, and rug i pris. Te 1 
"Hail univerſal Lord, be bounteous ſti l!!! 
r give us only good; and if the night 
Have gather'd ought: of evil or conceal'd; 3A. 
| Diets i 46 now light pl the dark _— 141 * | 
10612 nete ben dies} e Le, Lb V. 
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N this ſmall-work, all nature's wonders ſer, 

The ſoften'd features of. philoſophy. n 
In truth, by eaſy fleht, vou bere advance, ry 
Truth as diverting; as the beſt romance. © 
Long had theſe arts to age been ons; # 
None ſaw their beauty, All by poring blind; | BA 
By ſtudying ſpent, like men that cram too full, : 
From wiſdom's feaſt they role, not chear'd, bur dull | 
The gay and airy ſiniPd to ſee them grave, 
And fled from wiſdom, like honius' cave: 
Juſtly they thought they might arts deſpiſe, 
Which made men ſullen, ere they could be wiſe. 
Brought down to fight, with caſe you view them here; 
Tho' deep the bottom, yet the ſtream is clear. - 

Your flutt'ring ſex, ſtill, valued ſtience leſs ; 

Careleſs of any but the arts of dreſs. 

Their uſeleſs time was idly thrown away Po 
On empty novels, or ſome new- born play. 

The beſt, perhaps, a few looſe hours might ſpare 

For ſome unmeaning thing, miſcall'd a pray'r. : 
In vain the glittering orbs, each ſtarry night, 

With mingled blazes ſhed a flood of light: 

Each nymph; with cold indiff rence, for them of; 


And, taught by fops, to them preferr'd her eyes. 
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None taught the ſtars were ſuns ſo widely ſown, 
None dream d of other worlds, beſides our own '- 
Well mi hn Ge ms, at AR 
Thought this world all, and her's the brighteſt here. 
Quit not the lofty thoughts this book inſpires ; 
For thoſe vain trifles which your ſex admires ; 
Aſſert your claim to ſenſe, and ad fro mankind, 
'That reaſon is not to themſelves confin'd. 
The haughty Belle, whoſe beauty's awful ſhrine 
Twere ſacrilege t imagine not divine, 
Who thought ſo greatly of her eyes before, 
Bid her read this, and then be vain no more. 
How poor ev'n you, who reign without controul, 
If we except the beauties of your ſoul! 
Should all beholders fee] the fame ſurprize ; _ 
Should all who ſee you, ſee you with my eyes; 
Were no ſick blaſts to make that beauty leſs ; 
Should you be what I think, what all confeſs ; 
Tis but a narrow ſpace thoſe charms engage; 

One iſland only, and not half an age 
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To MonzizuR 1 N 


dam the marchioneſs of G: But, do you 


know that this relation will make a volume, and, 


what is worſe, that it will be a wolume of phi- 


loſophy ? You expect to hear of feaſts, parties 
of play, or of hunting, &c. when, on the contra- 


ry, you will only be entertained with converſa- 
tions on the planets, and on other worlds, Sc. 
there is ſcarce any thing elſe mentioned. Hap- 
pily, you are a philoſopher, and will not ridicule 
me ſo much as ſome others. Perhaps, you may 
even be pleaſed that I have drawn the marchio- 
neſs into our philoſophical party, We cannot 
make a more conſiderable acquiſition ; for, I 
think, that beauty and youth are far more valu- 
able to us than any thing elſe. Don't you think, 
that if wiſdom came to preſent herſelf to man- 
kind with ſucceſs, ſhe would do right to appear 


under a form nearly reſembling that of the mar- 


chioneſs ? Above all, if her converſation was to 


be, in eve reſſ ſo very agreeable, I am per- 
ry reſpekt, 1 


ov are deſirous, Sir, that 1 ſhould give 
you a particular account of the manner in 
which I ſpent my time in the country with ma- 
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_ INTRODUCTION. i 
8 faded that he, Whole world would follow 4 


ders, r 5 you the — that 
I have had with this lady; one myſt have as moch 
wit as ſhe hath to repeat all ſhe hath faid, and in 
the manner ſhe delivered it. You will only ſee 
' ſomething of that vivacity and underſtanding, 
which, you know, ſhe poſſeſſes. For me, I eſteem 
her learned, becauſe of the extreme facility with 
which ſhe comprehended every thing,, Ste wants 
nothing but to have read proper boaks; thislis 
ſcarce any thing: for there are many people h 
have read all their. lives, to whom. L would re. 
fuſe, if I durſt, the name of learned. As to the 
reſt, you will he under an obligation to me 
communicating i it. I know, before. I enter into a 
detail of thoſe conyerſations I have had with the 
marchionefs, 1, thould,do.right in deſcribing to. | 
you the ſeat, where ſhe retired to paſs the autumn» 
Deſeriptions of palaces, Ec, have.,been giyen on 
leſs occaſions ; but, I will fave: both you and my- 
ſelf that trouble. It is ſufficient to inform you, 
that when I arrived. in the country, I did not find 
any company with her z an agreeable circumſtance. 
which; did not diſſatisfy me. The two firſt days 
not any, thing remarkable happened ; they were 
paſſed, i in exhauſting | the, news of. Paris, from 
whence I came: but, in the end, the diſcourſes 
that I am going to relate, employed a part of our 
time. I ſhall divide them into evenings; becauſe | 
tat, in fact, we had, theſe ee only in 
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CONVERSATIONS 
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PLURALITY of WorLDs. 


The FigsT EFSVLON 


That the earth. is a planet, which turns on al. 
5 and round the Jun. 42 


NE evening, after. ſupper, we went to 
take a turn in the park; the air, from 
the heat of the preceding day, which 

greatly fatigued us, was extremely refre ; the 

(1) moon had been riſen, . about an 


Fontenelle introduces his converſations with A : 
deſcription of the mgh ht, 3 
Homer, which, Mr. P 'ope ſayr, exhi 
nal, the fineſt night. piece in 


_ 


. 
not ſuffer any great — * — pen er of that 
admirable tranſlator, we ſhall here tranſcribe it. ids 


As when the moon, refulgent of 8 
O'er heav'n's clear azure 2 nigh 


We abe e prog ee I” | 


And not a cloud o ercaſts the ſolemn ſcene ; 


— i 
- 1 


(1) The moon bad been riſen, perhaps, about an bear; Ul 
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2 CONVERSATIONS on the” 
and her luſtre, which darted between the 3 
of the trees, made a moſt agreeable mixture of 
light and ſhade; the ſtars were arrayed in all 
their glory ; they appeared like pure and thining 
gold, which was yet relieved by the blue arch in 
which they were ſet ; and not a cloud appeared 
throughout the hemiſphere to obſcure the 3 
them. I was muſing on this awful proſpect, and 
loſt myſelf in a kind of reſverie; and had it not 
been for the marchioneſs, I might not have 
awaked from it for a long time; but who can 
long contemplate on the moon or ſtars in the 
company of a charming woman? I am much 
miſtaken if that be a proper time for contempla-* 
tion. Well, madam, ſays I, to the marchioneſs, 
is not the night rather. more pleaſant than the 
day? The day, replied ſhe, like a fair beauty, is 
Clear and dazzling; but the night, like a brown 
one, is more ſoft and moving. You are very ge- 
nerous, madam, anſwered I, to give this prefer- 
ence to the brunetts, you who have all, the 
charms that belong to the fair: but, is there any 
thing more beautiful in nature than the day ? the 
heroines of romances, which are the produce of 
the fineſt nnn, are made generally fair. 
b Tell 


Around her throne the vivid planets roll, 
And ftars unnumber'd gild he glowing pole, 

. Ofer the dark trees a yellower verdure ſhed 
And tip with filver ev'ry mountain's head K gp 
Then Line the vales, the rocks in proſpetts — > 
A flood of glory burits from all the ſkies : 
The conſcious ſwains, rejoicing in the ſight, 
Eye the blue vault, and bleſs ihe uſeful light. 
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PLURALTTY of WORLDS. 3 
Tell me not, ſays ſhe, of perfect beauty; no- 
thing can be ſo that is not affecting. Acknow- 
ledge, that the faireſt day hath never thrown you 
into ſo pleaſing a reſverie, as that into which I ſaw 
you ready to fall but a moment ſince. I agree, 
anſwered I; but a fair one, like you, can caſt me 
into a reſverie, ſooner than the fineſt night in the 
world, with all its embrowned elegance. This is 
an affair I ſhall not now contend about, replied 
ſhe ; I would have the day (becauſe the fair ought 
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ſince you talk of romanees, why do lovers, in 
their ſongs and elegies, addreſs themſelves to the 
night? It is the night, madam, replied I, that 
crowns their Joys, and therefore deſerves their 
applauſe. But it is to the night, anſwered ſhe, 
they make all their complaints ; ; and how comes 
it to paſs, the day | is ſo little truſted with their 
ſecrets? I confeſs, madam, ſays I, I can hardly 
account för it; 'metkinks1he night has ſomewhat a 
more melancholy air than the day, and fills them 
with plaintiff and gloomy complaints: they fancy 
the ſtars revolve more ſilently than the ſun; and 
their thoughts then wander with more liberty, 

whilſt they think all the world at reſt but them- 

ſelves : beſides, the day is more uniform; we ſee 
nothing but the ſun, and one blue vault in the fir- 
mament ; whilſt the night ſhews us a variety of 
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objects, and hangs out ten thouſand ſtars, diſpoſes 


into a multitude of figures, which inſpire us with 
as many pleaſing ideas. She replied, what you 
ſay is true, I love the ſtars; there is ſomewhat 
charming in thaw; I could almoſt be angry with 

B 2 the 


to be in its intereſts) have the ſame effect. But 


| 


4 CONVERSATIONS on the. 
the ſun for effacing them. And I cannot, ſays I, 


pardon him for keeping (2) all thoſe WoRLDs from 
my ſight. What WorLDs, ſays ſhe, looking 


earneſtly upon me, do you mean? 

I beg your pardon, madam, replie@1 ; you lads 
cauſed me to be guilty of folly, and I begin to rave, 
What folly, anſwered ſhe ; I diſcover none? Alas, 

| fays I, I am quite aſhamed, if you ſhould oblige 
me to confeſs it: I have long. had a ſtrong f 


that every ſtar may probably be a ſun, to enlighten 
other worlds: I will not, however, ſwear that it 
is true, but muſt think ſo, becauſe it is ſo pleaſant / 


« fancy. 


(2) All thoſe WonDs from my feb] The term 
World is commonly uſed to ſignify this earth, or 
terreſtrial globe; or, according to our author, any 
lanet reſembling it, which receives light and heat 
rom a ſun. Here i it may be neceſſary to obſerve, : 
That though Fontenelle profeſſes the ſyſtem of Deſ⸗ 
cartes, yet, contrary to the 'Carteſians, he maintains 
the doctrine of a plurality of worlds, the Ar of 
which was ſupported by them, upon theſe principles: 
That it is a contradiction to ſay there are ſeveral worlds 
exiſting at the ſame time, ſince this implies ſeveral uni- 
verſes of created beings, the world being the To war, 
That if there were ſeveral worlds, they muſt be either at 
a diſtance from each other, or contiguous but neither 
can be ſaid ; for, were they contiguous, they would 
only conſtitute one; and were they diſtant, there muſt 
'be ſomething between. But, fay the Carteſians, what 
can be between ? If it be extended, it is corporeal ; and, 
inſtead of ſeparating the ſeveral worlds, will connect 
them into one. But this is confounding the term world 
with the term univerſe, which is a collective name, ag: 
nifying the aſſemblage of heaven and earth, with 
things therein; and which the Carteſians, and other 


philoſophers, imagine to bo infinite, 
R Beſides 
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PLURALITY of WORLDS. 5 
fancy to believe it: it is an idea come into my 
head, which is very entertaining. If your folly 
de ſo very diverting, ſays the marchioneſs, pray 
make me ſenſible of it: provided I find a pleaſure 


an entertainment you will not reliſh ; it is not like 
ſeeing a repreſentation of one of Moliere's plays; 


judgment. I hope, anſwered ſhe, you do not 


of the ſtars, I will, 
No, no, ſays I, it 


| never be ſaid, by way of re- 


for your philoſophers ſomewhere elſe. 
I had reſolution enough to defend myſelf. kor 
ſome time, in that manner; but vain were ] 


forced to yield. I made her promiſe, for my 
honour, that ſhe would keep the ſecret; and 
| ” 1M = 7 


bis Coſmotheoros, has endeavoured to prove a 

of worlds: that is, that all the planets are_habitalil 
globes, like our earth; and that the fixed furs are ſung, 
which ſerve. * the ſame manner as our ſun) to warm 


— enligh lobes, or planets, revo round 
a 3 2 F wing 


affords a v 
mg immenſity of the univerſe, and of wiſdom and 
py wer of its omnipotent creator; and is called the New 
yſtem of the Univerſe However, by the word Syſtem, 
a number of planetary bodies is _ meant, Which 
move about one common centre or and ſuch a 
ſyſtem is called a 


* 


in it, I will believe as much of the ſtars as you 
would have me. I fear, madam, replied I, it is 


this is a pleaſure rather of the fancy than of the 


think me incapable of it; teach me your doctrine 
vince you of the contrary. 


proach to me, that I was talking philoſophy in a. 
wood, at ten o'clock at night, to the moſt ami- 
able creature in the univerſe. -:You 1 ſearch 


excuſes; 'who could reſiſt ſuch charms? I was: 
Beſides our author, the celetirated Mr, Huygens, in 


if6cent idea of 
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6 CONVERSATIONS on the 
yet, when every objection was removed, I knew 
not where to begin; for to a perſon who under 
ftands not any thing of natural philoſophy, one 
mult go a great way about to prove, that the 
earth may be a planet ; ; that the planets may 
be ſo many earths; and all the ſtars ſo many 
| ſuns, which enlighten other worlds. However, 
to give her a general notion of philoſophy, at 
laſt I reſolved on this method. Ta 
Madam, ſays I, all philoſophy is founded upon 
theſe two propoſitions, 1 . © That our minds are 
curious;' and, 2. That our eyes are bad ;? for 
if our eyes were better than they are, we could 
not diſcover whether the ſtars were ſuns that en- 
lighten other worlds, or not; and if, on the other 
hand, we were leſs curious, we ſhould not care 
whether it were ſo or otherwiſe ; which, I think, 
is much to the ſame purpoſe. But the difficulty 
is, we have a mind to know more than we can 
fee: and again, if we could diſcern thoroughly 
well what things we do ſee, they would become 
too familiar to us ; but we ſee things quite other- 
wiſe than they are. So that your true philoſo- 
phers will not believe what they do ſee, and are 
always conjecturing at what they do not; which, 
I think, is a life not much to be envied: upon 
this occafion I fancy to myſelf, that nature very 
much reſembles an opera ; where you ſtand, you 
do not ſee the theatre as it really is formed, but 
as it is placed with advantage, and all the wheels 
and movements are hid, to make the repreſenta- 
tion, at a diſtance, the more agreeable : nor do 


you trouble yourſelf how, or by what means the 
| — 
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machines are moved, though certainly a machiniſt, 
hid in the pit, is affected with what does not touch 
you: he is pleaſed with a flying motion, and is 
demonſtrating to himſelf on what it depends, and 
how it was performed. This engineer is like a 
philoſopher, though the difficulty is greater off - 
the philoſopher's part, the machines of the the. 
atre being not near ſo curious as thoſe 'of nature, 
who diſpoſes her wheels and ſprings ſo much out 
of ſight, that we have been a long while gueſſing” 
at what cauſes the motions of the univerſe. Let 
us imagine all the ancient ſages to be at an opera, 
the Pythagoreans, Platoniſts, Ariſtotelians, and 
all the wiſe men who have made ſuch a noiſe in 
the world, for theſe many ages: we will ſuppoſe. 
them at the repreſentation of the flight of Phae- | 
ton, where they ſee the aſpiring youth lifted up | 
by the winds, but do not. diſcover the cords by 
which he mounts, nor know they any thing of 
what is done behind the ſcenes. One tells you, 
Phaeton is drawn up (3) by an hidden ſecret virtue, 
no matter where it lies: another ſays, 'Phaeton 
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(3) By an hidden ſeeret virtue, no matter where it lies.) 
Our author here ſeems to attack the Newtonian doctrine 
of attraction, as well as the magnetiſm or ſympathy of 
Ariſtotle ; and, indeed, the generality of * philo- 
ſophers declare againſt this principle, for no other rea- 
ſon, than becauſe they cannot conceive how a bod 
ſhould act on another at a diſtance. - Philoſophy, it 1s 
certain, allows of no action, but what is by immediate con- 
tact and impulſion ; for how can a body exert any active 
power, where it does not exiſt ? pet we ſee effects, with- 
out ſeeing any ſuch impulſe ; and where there are effects, 
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f (4) is compoſed of certain numbers that make him 
mount: (5) a third tells you, Phaeton has a ſecret 
we can eaſily infer there are cauſes, whether we ſee 
them or not. But a philoſopher may confider ſuch et 
Qs without entering into the conſideration of the cauſes; 
or to exclude a number of phznomena, , which we do 
ſee, will be to leave a great chaſm in the hiſtdry'of 
nature; and to argue about actions, which we do not 
ſee, will be to build caſtles in the air. It follows, there» 
fore, that the phænomena of attraction, are matter of, 
phyſical conſideration, and, as ſuch, are intitled to 2 
thare in a ſyſtem of phyſics; but that the cauſes thereof 


will become ſo, only when they appear to be the effects of 


ſome higher cauſes ; for a cauſe is no otherwiſe ſeen than 
as itſelf 1s an effect; {> that the firſt cauſe muſt, from 
the nature of things, be inviſible. We are, therefore; 
at liberty, to ſuppoſe the cauſes bf attraction wat 
ae pleaſe, without any injury to the effects. Sir 
Iſaac Newton himſelf ſeems a little irreſolute as t 
the cauſe ; mclining, fometimes, to adidas fruit dg 
the action of an immaterial cauſe, Optics, p. 343, Ke. 
and, ſometimes, to that of a material one, 15. p. . "x 
In his philoſophy, the reſearch into cauſes-is the 1 
ching; and never comes in turn, till the laws and phi; 
gotmena of the effect be ſettled; it being to them t 
the cauſe is to be accommodated. The cauſe of the 
oſſeſt and moſt ſenſible action is ſcarcely known, e. g. 
w motion is communicated from body to body con- 
founds the deepeſt philoſophers. They ſay, it is by im- 
Iſe or percuſſion, which terms are not only univerſally 
received into philoſophy, but into mathematics; yet 
they are but mere terms ; and the cauſes which ptoduce 
theſe effects are as little known as thoſe of attraQion, 
which term the followers of Deſcartes ſo much 'cavil 
—— on | 3 3 5 
5 11 compos'd of certain numbers that make him mount. 


This alludes to the Pythagorean Syſtem, that the planets | 
were retained in their ſpheres by the power of the hare | 


mony of numbers. 


(5) A third tells you, Phaeton bas a ſecret love for 15. 


- 
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love for the top of the theatre, and cannot be at 
reſt elſewhere : a fourth, that Phaeton was not 
formed for flying, but that he would rather fly, 
() than permit the top of the theatre to be void; , 
with an hundred ſuchl extravagant fancies, that ia 
man muſt wonder why theſe old fages ſhould o 
long preſerve their reputation: but now comes 
Deſcartes, with ſome of the moderns, and. they tell 
you Phaeton aſcends, becauſe he is drawn up by 
cords, and that a greater weight than he:deſcends; | 
ſo that now we do not believe a body can move, 
unleſs it is puſhed and drawn . by another body, 
and that nothing can riſe· or fall but by the means - | 
of a counterpoiſe; to ſee nature then, as fre 
really is, one muſt ſtand behind the ſcenes at th 
opera. I perceive, ſays the lady, philoſophy is 
now become very mechanical. Ves, madam, 
replied. I, ſo mechanical, that I fear we ſhall. - 
quickly be aſhamed of it; they will have the 
world to be in large, what a watch is in little, , 
that it is very regular, .and depends n. the 
ä e ä jalt 


top of the- dee Our author here alludes 0-the- 


doctrine of fy! y, by which, and its contrary, ' 
hidden cauſe, called antipathy, the followers of Ari» 


ſtotle endeavoured to account for many 1h, are 
mena of nature.. 


r ane rent a2, > Wo 


ſwellin . | 
&c. which — 
— to e of the atmoſphete. 


* 


— 
had 


nature ſeems, to me it appears to be the more ad-. 


are few who have them beſides yourſelf : people 
they have a veneration for obſcurity, and look 
upon nature as a kind of magic, while they do 
not underſtand her, and deſpiſe her when once 
they are acquainted with her: but I find you, 


my argument, that I have nothing to do but to 
draw up the curtain, and ſhew you the world. 


like ſo many golden ſtuds, and are called fixed, 


that of their heaven, which carries them with it- 


N . ” . * * * 
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juſt diſpoſition of the ſeveral parts of the move- 
ment. But, pray tell me, madam, had you not 
formerly a more ſublime idea of the univerſe ? Do 
not you think, that you honoured it then more 
than it deſerved ? for moſt people have the leſs 
eſteem for it, after they have been acquainted with 
it. I am not of their opinion, fays ſhe: I value 
it the more, ſince I know it reſembles a watch; 
and the more plain and eaſy the whole order of 


mirable. 
I do not know, anſwered I, who boy inſpired 
you with ſuch ſolid notions, but I am certain there * 


generally admire what they do not comprehend ; 


madam, fo well diſpoſed to enter with ſpirit into 


That noble expanſe which appears fartheſt from 
the earth, where we reſide, is called the heavens; 
that azure firmament, where the ſtars are faſtened 


becauſe they ſeem to have no other motion than 


ſelf from eaſt to weſt. Between the earth and 
this great vault, as I may call it, hang, at differ- 
ent heights, the ſun and the moon, with the 
other five ſtars, which are called planets, Mer- 


curya. 


2 9 
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cury, Venus, Mars, Jupiter and Saturn. Theſe. 
planets, not being fixed in one and the ſame hea- 
ven, and having very unequal motions, have di- 
vers aſpects and poſitions, with reſpe& to each 
other: whereas, the fixed ſtars, in reſpe& to one 
another, are always in the. ſame ſituation : for 


poſed of theſe ſeven ſtars, has been, and ever will 
be, as it now is; but the moon 1s- ſometimes 
nearer to the ſun, and ſometimes farther from it ; 
and the reſt of the planets move in like manner, 
Thus things appeared to the old Chaldzan ſhep- 


D a = 2 A. 


of aſtronomy; which ſcience had its birth in 
Chaldza, as geometry ſprung from Egypt, where 
the inundation of the Nile confounding the bounds : 
of the fields, occaſioned their inventing more ex · 
act meaſures, to diſtinguiſh, every one's land from 
that of his neighbour. So that aſtronomy was 
the daughter of idleneſs, geometry the daughter 
of intereſt ; and if we did -but examine poetry, 
we ſhould certainly find her to be the daughter of 
love... 


Lam 


(7) The chariot which you ſee.] That is, the ſeven ftars 
of the Great Bear, which revolve round the North 
Pole, every twenty- four hours, called alſo, by us, the 
Plough, Is Charles's Wain ; and, the French, 4e 
Chariot. Theſe ſtars have always the ſame ſituati- 
on, in reſpect to each other, though the moon is ſome- 
times nearer to the ſun, and ſometimes further from its, 
as in the text. 


example, (7) the chariot, which, you. ſee, is com- 


* ml 


herds, -whoſe great leiſure produced the firſt ob- 
ſervations, which have ſince been the foundation 


\ 1 
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1 am glad, ſays the lady, I have learned this. 
of the ſciences, and am convinced 1 
muſt ſtick to aſtronomy ;; my ſoul is not mercena-- 
ry enough for geometry, nor js it tender 'Fnough. | 
for poetry; but I have as much time to ſpare a3 
aſtronomy requires; beſides, we are now in the- 
country, and lead a kind of paſtoral life, all which 
ſuits beſt with aſtronomy. Do not deceive your- 
ſelf, madam, replied I, it is not a true ſhepherd's. 
life to talk of the fixed. ſtars and planets: they 
do not paſs their time ſo in Aſtræa. That ſort 
of ſhepherd's-craft, anſwered ſhe, is too dange- 
rous for me to learn: I love the honeſt Chaldzans, 
and you muſt teach me their rules, if you would. 
have me improve in their ſcience. But let us. 
proceed: when they had placed the heavens in 
the diſpoſition you tell me, pray, what is the next. 
point in queſtion ? The next, ſays I, is the diſpo- 
ſing the ſeveral parts of the univerſe, which the. 
learned call making a ſyſtem ; but before I ex- 
pound the firſt ſyſtem, I would have you obſerve, 
we are all naturally like the Athenian idiot, who 
fancied all the ſhips that came into the Piræus, 
belonged to him: nor is our folly leſs ex- 
travagant, we believe all things in nature are alſo 
deſigned for our uſe; and do but aſk a philoſo- 
pher, to what endo was that prodigious com- 
pany of fixed ſtars created, when a far leſs num- 
ber would perform the ſervice they do us? He 
anſwers coldly, they were made to pleaſe our 
ſight. Upon this principle they imagined the 
earth reſted in the centre of the. univerſe, while - 
all 1 


r 
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all the <eleſtial bodies (which were made for it) 
took the pains to turn round to give light to it. 
They placed the Moon above the Earth, Mercury 
above the Moon, next Venus, then the. Sun, after 
him Mars, then Jupiter, and laſtly Saturn; above 
all theſe they ſet the Heaven of fixed Stare : The 
earth was placed juſt in the middle of thoſe cir- 
cles which the planets deſcribe, and the greater. 
the circles were, they were the farther diſtant. 
from the Earth, and by conſequence the fartheſt: 
planets took up the moſt time in finiſhing their. 
courſe; which, in effect, is true. But why, ſays. 
the marchioneſs (interrupting me) do you ſeem: 
to diſlike. this ſyſtem :_ it appears to me very 
clear and intelligible. However, replied I, ma- 
dam, I have-made. it plainer. to you than it really 
is; for ſhould I give it to you as it came from 
Ptolemy its author, or - ſome others who have 
fince ſtudied it, I ſhould frighten you, I fancy, 
inſtead of diverting. you. Since the motions of 
the planets are not ſo regular, but that ſometimes- 
they appear to go faſter, ſometimes ſlower, ſome- 
times are nearer the Earth, and ſometimes farther- 
from it; the ancients invented, I do not know. 
how many orbs or circles, involved one within: 
another, which they thought would. folve all ob- 
jections. This confuſion of circles was fo great, 
that at the time-when they knew no better, a 
certain King of Caſtile, a great mathematician, 
(but not much troubled with religion) ſaid, that, 
© had God conſulted him when he made the 


© world, he. would. have. told: him. how to have 
e 
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14 CONVERSATIONS on the 
© framed it better.” This ſaying ſavoured too 
much of the libertine, but, at the ſame time, 
it was pleaſant enough; for this ſyſtem was then 
the occaſion of ſin, becauſe it was very confuſed: 
and, no doubt, the inſtructions he would have given 
the Almighty, were the ſuppreſſing thoſe circles 
with which he had clogged the celeſtial motions, 
and the taking away two or three ſuperfluous 
heavens, which were placed above the fixed ſtars; 
for theſe philoſophers, to explain the motion of 
the celeſtial bodies, formed, beyond the laſt hea- 
ven that we ſee, an heaven of cryſtal, which im- 
preſſed this motion on the inferior heavens; and 
where- ever they heard of another motion, they 
preſently clapped up a cryſtal heaven, which coſt 
them nothing. But why, ſays the lady, muſt 
geir heaven be of. cryſtal, would nothing elſe 
ſerve as well? No, no, replied I, nothing ſo well; 
forthe light is to come through them, and yet 
they are to be ſolid. Ariſtotle would have it ſo; he 
had found ſolidity to be one of their excellencies, 
and when he had once ſaid it, no body would be 
ſo rude as to queſtion. him. (8) But it ſeems there 
were comets which appeared much. higher . than 
the old philoſophers ever had expected, which 
broke theſe cryſtal heavens by paſſing through 
them, and. confounded the univerſe. This obliged 

them 


(8) But it ſeems there were comets that broke the cry, 
tal Heavens.) The comets have not only contributed 
to overturn the Ptolemaic ſyſtem, which our author 
bas very exactly deſcribed, but alſo that of his favourite 

: philoſopher . 
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them to make the heavens fluid; and by the ob- 
ſervations of theſe latter ages, it is now out of 
doubt, that Venus and Mercury turn round the 
ſun, and not round the earth, according to the 
ancient fyſtem which is every where explod- 
ed. But that ſyſtem which I am going to lay 
down, will be quite ſatisfactory, and vgry ſim- 
ple, and is ſo clear, that the king of Caſtile him- 
ſelf may ſpare his advice. Methinks, anſwered 
the marchioneſs, your philoſophy is like work 
propoſed to undertakers, and he that offers to do it 
cheapeſt, carries 1t from all the reſt. This, fays 
I, is very true, nature is a great houſewiſe, ſhe 
always makes uſe of what coſts leaſt, let the dif- 
ference be ever fo inconſiderable ; and yet this 
frugality is accompanied with an extraordinary 
magnificence, which ſhines through all her works; 
that is, ſhe is magnificent in the deſign, but fru- 
gal in the execution ; and what can be more 
| | | praiſe- 


philoſopher Deſcartes, who maintained, that the pla- 
nets moved round the ſun in vortices or whirlpools of 
matter moving in circles the ſame way : for as the num- 
—— Ne is 4 e _ _ motions 
perfectly regular, obſerving the fame laws as the planets, 
and — conical phe that are exceedingly excen- 
trie; and as they mave. every way, in all- 
and to all parts of the heavens, pervading and 
through he planetary regions, and going frequently 
contrary to them, which would be impottible were there 
ſuch vortices as thoſe of Deſcartes ; theſe whirlpools 
would carry,them along with them in their courſe, and 
eu their. paſſing towards the Sun, and their return 
om it, which it is well known they freely do. The 
Carteſian doctrine of vortices is further expatiated upon 
in a ſubſequent nate. . 


1 CONVERSATIONS on the 
praiſe-worthy, than a great deſign accompliſhed 
with a little expence. But in our ideas we turn 

things topſy-turvey, we place our thrift in the 
deſign, and are at ten times more charge in 

workmanſhip than it requires; which is very i- 
diculous. I ſhall be very well pleaſed if the fyf. 
tem yau are going to ſpeak. of ſhall clearly imi-. 
tate nature in her. frugality, replied ſhe; it will 
then give me little trouble to comprehend you. 
Madam, ſays I, fear it not, we have done with. 
our uſeleſs embaraſſments. Imagine to yourſelf: 
the idea of a. German, called Copernicus, con-- 
founding every thing, tearing in pieces the be- 
loved circles of antiquity, and ſhattering their 
cryſtal heavens like ſo many glaſs windows; ſeiz- 
ed with the noble. enthuſiaſm of aſtronomy, he 

took up the earth from the centre of the univerſe, . 
ſends her far from thence, and places the ſun'in: 

| the centre, to whom this honour did more. juſtly 

1 belong ; (9) the planets no longer turn round the: / 

Earth. as their centre, nor is ſhe incloſed in it by 
| ; the 


| (o) Tbe planets no longer turn round the earth.] The 
| - Planets are celeſtial bodies, that revolve round the Sun- 
g as a centre, and are continually changing their poſition, 
with reſpect to the other ſtars. They are diſtinguiſhed 
into primary, and ſecondary. The firſt move round 
J the Sun as their proper centre in the following order. 
Next to the Sun is Mercury, who revolves round him 
| in 87 days, 23 hours. Venus is next, and performs 
her revolution in 224 days, 17 hours. The third planet 
[ in order from the Sun is our earthly globe, whoſe periodi- 
1 cal revolution is performed in 365 days, 5 hours, 51 mi- 
| nates. Withoubathe Earth is Mars, who goes round 


— 
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the circles they deſcribe; if they give us light, it 
is but by chance, and as they meet us in their / 


Way: F 


— — — 
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the Sun in 686 days, 23 hours. Jupiter, the largeſt of 
all the planets, revolves round the Sun in 4332 days, 12 
hours. Laſtly Saturn, who is the moſt diſtant planet 
from the Sun, performs his revolution in 107 5 days, 7 
hours. This planet is encompaſſed with a ring, not vis 
ſible, but with glaſſes. See plate I. fig. 4, 5, 

The ſecondary planets are ſuch as move round ſome 
prinary planet, as their reſpective centre, in the ſame 
manner as the primary do round the Sun; ſuch are the 
Moon, moving round our Earth, which ſhe does in 25 
days, and 7 hours; beſides 4 that move round Jupiter, 
and 5 round —_—_ _— thoſe — fo as 
moons. None of thefe ſecondary planets, ging to 
Jupiter or Saturn, are viſible without . a teleſcope. 

e French aſtronomers have, according to the me- 


moirs of their academy, _— a moon, or 
ſecondary — alſo on Venus. Aftronomess. 
alſo call them Satellites. While they move round their 
reſpeQive primaries, they 


ve pr hey are alſo carried with thein 
round the dun © This diſpoſition of the planet is called 
the Coperniean ſyſtem, which is repreſented plate I. 
fig. 1. They will be all ſeverally treated of mote parti · 
cularly in the notes to the fourth evening's conyerſation. . 
The proportionable diſtances of the planets, together 
with the true proportion of their itudes, can nevet 
be ſhewn in , any one machine, ſuch as an Orrery or, 
planetarium, much leſs upon pe e- they * 
repreſented” by different machines ſchemes; ſor if 
the body of the planet Saturn be repreſented in à plas 
netarium or ſcheme of the ſie of a nutmeg, or v of an. 
inch in diameter, Jupiter will be about an inch in dia- 
meter; Mars the ſize of a common pin- head, or 180 
parts of an inch diameter; the Earth about the ſize: of 
a larger pin-head, or 1 of an inch diameter; Venus 
a little leſs ; and Mercury ſmaller than the head of u 
minikin pin; and yet the Sun muſt be repreſented by a 
ball, or circle of more than 8 inches 3 


* 


— 
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18 CONVERSATIONS on the 
way: all now turn round the ſun, even the Earth 
herſelf ; and Copernicus, to puniſh the Earth for 
her former lazineſs, makes her contribute Al 
he can to the motion of the planets and heavens ; 
and now ſtripped of all the heavenly equipage, with 
| which 


| ., 4480 
ſize of a large cannon ball. Theſe proportions may be 

laced near — other; and ſhew how ſmall a 1 
— the largeſt of all the planets, makes to the Sun, 
vis. as a blue plumb to a large cannon ball of 8 inches 
diameter, and our earth is ſcarcely viſible near it. The 
diſtances of the planets are not yet ſo exactly known 
as they will be after May 1961, when Venus will ap- 
pear on the Sun's face, which will aſſiſt aſtronomers to 
determine the diftance of the Sun and planets with great 
accuracy. However, ſuppoſing their magnitudes to- be 
as above repreſented, no machine or ſcheme would ſhew 
their true diſtances : for in proportion to theſe magnitudes 
of a pin-head to repreſent the earth, and a cannon ball 
of more than eight inches diameter the ſun, - their 
diſtances in a machine muſt be 18 feet, and that of 
Saturn 800 from the ſun; ſo that the orbit of Saturn 
would be more than a mile in circumference ; and con- 
ſequently no planetarium can ever be made gy 4 
the proportion of diſtances and magnitudes at the fam 
time; and if it could be made fo large, would be of 
little uſe, as we muſt walk from one part to another 
to view the ſeveral bodies; and Mercury, Venus, the 
Earth, and Mars, would be all of them by much too 
ſmall to be ſeen from Saturn, without the help of 4 
teleſcope ; nor indeed could the three firſt be ſeen from 
Jupiter without one. If we ſuppoſe an Orrery of a 
mile circumference, to repreſent the proportianable diſ- 
tances of the planets, together with their magnitudes 
in our ſolar ſyſtem, the Earth will be but almoſt a point 
or ſize of a pin-head in this circumference of a mile ; 
| conſequently the bears no greater a proportion to the 
orbit of 228 the ſolar f ＋ which * finks in- 
to a point, When compared to the expanſe an diſtange 
of the fixed ſtars, 
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which the was ſo gloriouſly attended, ſhe has no- 
thing left her but the Moon, which ſtill turns 
round about her. Fair and ſoftly, ſays the mar- 
chioneſs, I fancy you yourſelf are ſeized with the 
noble fury of aſtronomy ; which makes you ex- 
plain things ſo pompouſly, that, I believe, I have 
not perfectly comprehended you. The Sun, you 
affirm, is in the centre of the univerſe, and is 
immoveable ; what follows next? It is Mercury, 
ſays I; he turns round the Sun, fo that the Sun is 
nearly i in the centre of the circle wherein Mercu- 
ry moves ; above Mercury is Venus, who turns 
alſo round the Sun ; after comes the Earth, which 
being placed higher than Mercury and Venus, 
makes a greater circle round the Sun than either 
of them; at laſt come Mars, Jupiter and Saturn, 
in the ſame order I name them; fo that Saturn 


has the greateſt circle round the Sun, which is the | 


reaſon he is longer in making. his revolution than 
any of the other planets. You have forgot the 
Moon, ſays the marchioneſs. We ſhall quickly 
find her again, replied I the Moon turns round 
the Earth, and does not leave her, but as the Earth 
advances in the circle, which ſhe deſcribes about 
the Sun; the Moon follows her, always revoly- 
ing round her, and if ſhe turns round the Sun, 
it is becauſe ſhe will not quit the earth. I un- 
derſtand you, anſwered ſhe, and I love the Moon 
for ſtaying with us when all the other planets a- 
bandon us ; nay, I fear, your German would have 
willingly taken her away too if he could; for in 
all his proceedings, I find he bad no great regu 

for 
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for the Earth. It was well done of him, ſays I. 
to leſſen the vanity of mankind, who had taken 
up the beſt place in the univerſe; and it pleaſes 
me to ſee the earth among the number of the 
planets. Sure, anſwered. ſhe, you do not think 
the vanity of mankind extends itſelf ſo far as to aſ- 
tronomy | Do you believe you have humbled me, 
in telling me the earth goes round the ſun? Por 
my part, I do not think myſelf the worſe for it. 
I confefs, madam, replied I, it is my belief, that 
a: fair lady would be much more. concerned for 
her place at a ball, than for her rank in the uni- 
verſe; and the precedency of two planets' will 
not make half ſuch a noiſe in the world, as that 
of two ambaſſadors ; however, the ſame inclina- 
tion which makes us deſirous of the moſt honour- 
able place at a ceremony, governs in a ſyſtem; 
and if you love the uppermoſt place in the one, 
the philoſopher deſires the centre in the- other; 
he flatters himſelf that all things were made for 
him, and he inſenſibly becomes intereſted in 4 
matter of pure ſpeculation. Freely confeſs that 
this is a calumny, ſays ſhe, you have invented" 
againſt mankind ; why did they receive this y 
tem, if it was ſo humbling? I know not, an- 
ſwered I, but I am.ſure Copernicus himfelf diſ- 
truſted the ſucceſs of his opinion; it was a long 
time before he would venture to publiſh/it ; nor 
had he. done it then, without the importunity of 
his friends. But do you know what became of 
him? The very day they brought him the firſt 
copy of his book, he died; he. could not bear all 


the. 
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the objections he foreſaw would be made to his 
opinion, and therefore very wiſely ſlipt out of the 
way. We ſhould do juſtice to all the world, ſays 
the lady, but it is hard to fancy we move, and 
yet find we do not change our place; we perceive 
ourſelves in the morning where we lay down at 
night: perhaps you will tell me that the whole | 
earth moves. Yes, certainly, adds I; it is the 

ſame thing as if you fell aſleep in a boat upon the 7 
river, when you wake you find [yourſelf in the | 

ſame place, and the ſame ſituation, in reſpect to 1 
all the parts of the boat. It is true, replied ſhe, 

but there is a great difference, when I wake I find 
another ſhore, and that ſnews me, my boat has 
changed its place. But it is not the ſame with 
the Earth, I find all things as I left them, No, | 
no, madam, ſays I, the ſhore is alſo changed; 

you know that beyond the circles of the planets 

are the fixed ſtars, there is our. ſhore, I am upon 

the Farth, and the Earth makes a great circleround 

the Sun; I look for the centre of the circle and 

ſee the Sun there; then I direct my ſight beyond 

the ſun in a right line, and ſhould certainly diſco» 

ver the fixed ſtars which anſwer to the Sun, but 

that the light of the ſun effaces them: but at 

night I eaſily perceive the ſtars that correſpond- 
ed with him in the day, which is exactly the 
ſame thing : if the earth did not change place 
in her orbit or the circle where ſhe is, I ſhould ſe 
the Sun always againſt the ſame fixed ſtars ; but 

when the Earth changes place, the Sun muſt | 
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anſwer-to ſome other fixed ſtars, and there again 
is our ſhore, which is always changing. And 
ſeeing the Earth makes her circle in a year round 
the Sun, I ſee the ſun likewiſe-in the ſpace of a 


year anſwer ſucceſſively to a whole circle of the 
fixed ſtars, which circle is called the (10) Zodiac; I 


(10) Called the Zodiac.) The Zodiac is a broad eir- 
cle, whoſe middle is called the ecliptic, in which the Sun 
ſeems to move, but in reality the earth. It is divided 
into twelve parts called ſigns, which were named from 
certain co tions (i. e. cluſters of ſtars) through 
which this circle paſſes. Theſe twelve are called Aries 
the ram, Taurus the bull, Gemini the twins, Cancer 
the crab, Leo the lion, Virgo the maid, Libra the 
ballance, Scorpio the ſcorpion, — the Centaur, 
Capricornus the goat, Aquarius the water bearer, and 
Piſces the fiſhes. When the Sun ſeems to be in Aries, 
or in that part of the heavens occupied by the ſtars in 
that conſtellation, the Earth is then in Libra, which is 
exactly oppoſite to Aries; and when the Sun ſeems to 
be in Cancer, the Earth is in Capricorn, as will be per- 
ceived by Fig. 2. Plate I. - » 0 

The names of theſe conſtellations were originally in- 
vented by the Egyptian prieſts, who marked the ſeveral 
months of the year, by the moſt remarkable incidents 
that happened in each. Thus, when the Sun entered 
Aries, which he does in March, the ſheep bring forth 
their young; when he enters Taurus in April, the 
oxen do the fame ; antiently the conſtellation Gemini, 
or the twins, was repreſented by two kids (tho' after- 
wards by Caſtor and Pollux) which conſtellation the Sun 
enters in May, the time that bring forth. In June, 
the Sun enters Cancer, or the crab; , then begins to 
deſcend, or, like the crab, to go backwards. en- 
tering Leo, or the lion, in July, denotes the raging heat 
of ſummer. Virgo is repreſented on the ſphere as © 
woman, with a wheaten ear in her hand, to * 
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will draw you the figure of it, if you pleaſe, on 
the fand ? It is no matter, replied the lady, I 
can do well enough without it : beſides, it will 
give an-air of learning to my park, which I would 
not have in it : for I have heard of a certain phi- 
loſopher, who being ſhipwrecked upon an un- 
known iſland, ſeeing ſeveral mathematical figures 
traced on the ſea-ſhore, cryed out to thoſe who 
followed him, Courage, my in the 
iſle is inhabited, behold the marks of men.” But 
you may ſpare your figures, ſuch footiieps are not 
neceſſary here. 

I confeſs, madam, added I, that, in fact, the 
footſteps of lovers, would better become this 
place ; that 1 is, I would have your name and cy- 


pher 


harveſt gatherer, which is performed in — 
enters Libra, or the ballance, in — 
out the equality of day and night in that month. 

pio, or the ſcorpion's ſting, denotes the unhealthineſs 
of October, an autumnal month, which was very ſickly 
in Egypt. a or the Centaur (by which the 


Aries Y, Taurus 8, Gemini n, Cancer 2s, Lea, 


Virgo mm, Libra , Scorpio m Sagittarius , 
Capricornus f, Aquarius S, Piſces X. 
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pher be carved on theſe trees, by the handy of 
your adorers. Tell me not, ſays ſhe, of loves 
and adorers, ſpeak of the Sun, I underſtand very 

well the reaſon why we imagine, that the Sun des 
ſcribes a circle which we ourſelves deſcribe, 
and that this is completed in one year; but 
there is another that the Sun deſcribes every 
day over our heads, how is that performed? id 
you never, replied I, obſerve a bowl on the 
green to have two motions? It runs towards the 
jack, and, at the ſame time, turns very often 
round itſelf; ſo that the parts which were above 
are below, and thoſe which were below are aboye:; 
juft ſo it is with the Earth, at the ſame time that 
ſhe advances on (11) the circle, which, in a year's 
ſpace, ſhe makes round the Sun, every 24 hours ſhe 
turns round herſelf; ſo that in 24 hours, nearly, 
| euer 


(11) The circle, which, in a year's ſpace, ſhe makes round 
the Sun, every 24 hours ſbe turns round herſelf.) The 
different inequalities of day and night throughout the 
year will be eaſily comprehended by Fig. 4. Plate IV. 
which repreſents an oblique ſphere, in which the 
great circle P HR Q W D, is the meridian, on which 
the Sun's rays T Æ V ſhine every day at 12 of the 
clock. T R repreſents the tropic of capricorn, or cir- 
cle the fun makes round the earth in June on the longeſt 
day in the year; that part of it from X to R, repreſents 
the twilight during that ſeaſon. The æquator, or equi- 

noctial circle, is repreſented by AE Q one half of which 
is above the horizon O H, and the other half is. below 
the ſame, which repreſents equal day and night to all 
parts of the earth; this happens in March and Sep- 
tember. V W repreſent the tropic of capricorn, — 
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every part of the Earth loſes the Sun, and recovers | 
him again, and as it turns towards the Sun, he | 

C - ſeems 

| 

| 


circle the ſun makes round the earth, on the ſhorteſt 
day in December, V Z repreſents the ſhortneſs of the 
day, and Z W the length of the night at that ſeaſon. 
OH AR repreſents the bounds of the twilight, 
and a b the courſe of the fun. PD the poles on 
which the earth turns. It is further evident by the 
following figure (Plate IV. Fig. 5.) that the annual mo- 
tion of the earth round the ecliptic, will make the ſun | 
appear to us as if it had ſuch a motion; and the variety 4 
of days and nights, and ſeaſons of the year, may be 
alſo ſolved by the annual motion of the earth. Thus, let 
the circles A Q B E repreſent the earth. A B will be the 
extremities of the axis or poles on which it turns every 
24 hours. B repreſents the north pole which points up- 
wards, and A the ſouth pole pointing downwards; 
between theſe poles, each point of the earth, by its 
daily revolution deſcribes a circle, of which that which 
is in the very middle between the poles is the greateſt, 
and is called the equinoctial or zquator, denoted by 
EQ becauſe when the fun ſhines perpendicularly on 
it, it is then equal day and night all over the earth ; and 
did this circle anſwer to, or run along under the ecliptic, 
there would be equal day and night, 'throughout the 
year, all over the globe; but as the æquator croſſes 
the ecliptic, hence it is equal day al night only 
twice in the year; namely, when the ſun appears in 
the firſt degree of Aries, and of Libra in March and 
September. Beſides the æquator, there are 4 other cir- 
Cles, vis. the two tropics, and the two polar ones. 
The firſt are the two circles the ſun ſeems to defcribe 
when he is fartheſt from the æquator north or ſouth: 
One of theſe is called the tropic of Cancer, becauſe the 
ſun appears to be then, in the beginning of Cancer; 
and for the | ſame reaſon, the ſouthern is ſtiled the 
tropic of Capricorn. Theſe are marked TC MN. 
The two polar circles are as far diſtant from the poles, 
as the tropics: from the-equator, vis, 23 degrees and 
4271 a half, 
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ſeems to riſe; and in proportion as it turns from 
ty, be ſeems. to, fot. It is. r an | 


a half; t are repreſented; by. RI F G. * 
lar * und the limits of day and night in 2 
months of the year, each in its turn. 

It only remains to.obſerve, that the ſun willap 
vertical, or directly over that part of the earth, 
= right ht line drawn from its centre to the centre of the 

cuts the earth's ſurface. Thus, when the earth is in 

the beginning of Capricorn or: at VF, the * will appear 
to be vertical, to the tropic of Cancer I. C, becauſe. 
right line drawn. from the center of the ſun, will croſs 
the ſurface of the earth at P. So when the earth ig in 
y, the ſug will appear vertical to the terreſtrial —_— 
E Q. Theſe. particulars being well. underſtood, f 
poſe then the earth to be at Libra -, the ſun will ap- 
| pear at Y Aries, and ſo in one of the equinoctial points, 
and in the middle between the two poles A and B, 
and conſequently, will enlighten from pole to pole that 
balf of the earth, which is oppoſite to it, Whenge half 
of the terreſtrial uator E Q, and of every circle. pa- 
rallel thereto, will enlightned by the ſun, and far 
will be in the dark, conſequentiy the days and nights. 
will then be equal. 

The earth arrived from A Libra to I Ne 
corn, the ſun will appear in e Cancer. 
rays now reach beyond the north pole to L, 2 
Iy all the north polar circle has then conſtant 2 
at the ſouth pole they reach only to F, whence u- 
thern polar circle hath then — night. It follows: 
+ hence alſo, that all that part of the earth between the 
quator and north polar circle, have longer days than. 
thoſe parts ſouth of the æquator; and it is conſequently: * 
ſummer on the north ſide, and winter on the ſouth. fide, 
of the equator at that time. The earth moving from 
Vp Capricorn, to Y Aries, the fun will ſeem. to move 
from 25 Cancer to Libra, and ſo will appear. in the 
=quator, and make day and night equal, as-wben the. 
——_— oppoſite point x Li for, the — * 
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ſhe, that the Earth takes all upon herſelf, and the 
Sun, does nothing and when the Moon, the other 
planets, and the fixed ſtars ſeem to; go over our 


heads every 24. hours, you will ſay, that too is 


only the effect of fancy. Mere fancy, madam, 
which proceeds from the ſame. cauſe ; for the pla- 
nets only compleat their courſes round the Sun at 
unequal times, according to their different diſtan- 
ces; and that planet which to-day we ſee anſwer 
to a certain point in the Zodiac, or circle of fixed 
ſtars, to-morrow will anſwer at the ſame hour to 
- another point, becailſe it is advanced on its own, 


circle, as well as we are advanced upon ours: we 


move, and the other planets move too, but with 
more or leſs rapidity than we do: this puts us 
in different points of ſight in reſpect to them, 
and makes us think their courſes are irregular ;, 
but there is-no occaſion for diſcourſing to you on 
that head; it is ſufficient to inform you, that what 
ſeems irregular in the planets, proceeds only from 

C 2 W 


reaſons. In like manner the earth moving from M. Aties N 
to 2s Cancer, the ſun will ſeem to move from & Libra 


to y Capricorn, whete it-is in its eſt ſouthern de- 


clination, and conſequently, at this time of the year, 


the like phænomena will happen to the inhabitants on 


the ſouth ſide of the equator, as happened to thoſe on 
the north ſide, when the earth was in Capricorn; 
and the like phenomena will be in the north fide: of 
the æquator, as was befote on the ſouth ſide; . 


The reader is to obſerve that the axip of the earth, 


in every part of its orbit, is always parallel to itfelf. © As 


AB; AB, AB, AB, in the four poſitions of the earth” 
repreſented. in fig 3. and: eyery other: poſition what - 


ſoever are always parallel 


% 
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our motion, when, in truth, they are all very ite 
gular. I will ſuppoſe them ſo, ſays the lady, büt 
I would not have their regularity put the earth 
to ſo great trouble; methinks they exact too 
much activity from ſo ponderous a maſs. But, 
| fays I, had you rather that the ſun and all the 
ſtars, which are vaſt great bodies, ſhould in 24 
hours make a prodigious tour round the earth ; 
and that the fixed ſtars, which are in a circle 
of infinite extent, whoſe movement is always 
extreme, ſhould run in a day, twenty-ſeven thou- 
ſand fix hundred and ſixty times two hundred 
millions of leagues, as they needs muſt do, if 
the earth did not turn round itſelf every 24 hours? 
To fay the truth, it is much more reaſonable to 
think, that ſhe ſhould make the tour, which at 
moſt is not above nine thouſand leagues ; you 
perceive plainly, that to ſet nine thouſand leagues, 
againſt the number I have juſt mentioned to you, 
is no trifling difference. Oh, ſays ſhe, the fun 
and the ſtars are all compoſed of fire, their mo- 
tion coſts them nothing: but the earth, I fancy, 
is a little too unweildy to move. That, repli- 
ed I, ſignifies nothing; for would you ſuppoſe 
that a firſt rate ſhip, if you had not known it, 
which carries 100 guns, and above 1000 men, 
beſides great quantities of merchandize, - could 
be moved by one puff of wind, which you ſee 
ſets her a ſailing, becauſe the water is liquid, and 
being eaſily ſeparated, it very little reſiſts the 
motion of the ſhip ; or if ſhe ſailed in the middle 
of a river, ſhe would without difficulty drive with 
| | the * 
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the ſtream, becauſe there is nothing to oppoſe 
her courſe; ſo (12) the earth, tho? never ſo weigh- 
ty, is as eaſily borne up by the celeſtial matter, 

C 3  -- , _ 


(12) The earth is as eaſily borne up by the celeſtial mar- 
ter.] The Carteſians hold, that the matter of this world 
was, at its firſt formation, divided _ _—— — 
ual particles, each endowed with an eq ee o 
pale both about its own centre, and ſeparately ſo as 
to conſtitute a fluid. n 
Several ſyſtems, or collections of this matter, they — 
further hold, to be endowed with a common motion = 
about certain points, as common centres, placed at equal | 
diſtances ; and that the matters moving round theſe, 
compoſed ſo many vortices, or Whirlpools of matter, in 
which the planets are carried about the ſun. But not 
only the phænomena of comets. has contributed to ſet 
aſide this hypothetical ſyſtem (as is mentioned in a | 
foregoing note, 14) but thete are many other un- 
— 5 jections againſt it. One is, that if it wete 
anted that ſeveral vortices were contained in the ſame 
pace, they muſt penetrate each other, particularly the 
vortex which carries the moon round the earth, muſt 
penetrate the vortex of the earth's annual orbit ; and 
ſo of the other ſecondary planets, and conſequently dif- 
turb the regularity. of their motions ; and it may be 
aſked, how they ſhould have been preſerved eatire ſo 
many ages, an not be diſturbed and confounded by 
the adverſe actions and ſhocks of ſo much matter as 
they muſt meet withal ? | 2872 3 
Beſides, the planets are not carried round the ſun in cir- 
cles, but in ellipſes (or long ovals) which have the fun in 
one of their foci : an oval is a very improper figure ſor 
a whirlpool or vortex to aſſume ; nor can any vortex, 
as the i 1 Sir Iſaac . — 1 obſerved, [Schol. 
prop. ult. Lib. 2. princip. planets ſo as to 
deſcribe areas pro — 4 times of their revo- 
lutions. Again, Dr. Keil has proved, in his examination 


of Burnet's theory, that if the earth were carried in a vor- 
tex, it would move faſter, in the proportion of three to 
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Which is a thouſand times more fluid thun 
-the water, and fills all that great ſpace where 
: | | e _ - planets 


4 — 7 N 
two, when it is in Virgo, than when it is in Piſces; 

Which all experience proves to be falſe. 
But we have another principle which accounts fur the 
ſame phenomena, much more ſatisfactorily than this of 
— 13 _ an actual e 56 in the 
nature of things; and this is gravity, or e weigh t 
of bodies, [ſee the note on ation, p. 5.] which 
gives them a natural zendency or inclination towards 
their centre. To account for the motion of the planets 
round the ſun, there needs nothing but to ſuppoſe, u 
uniform motion firſt impreſſed upon them, which would 
cauſe them to move in ſtrait a and — Ä 
gravitation, ſuch as we obſerve in all the great bodies of 
aur ſyſtem. For a body, Plate L fig. 3. proceeding 
uniformly along the line A B, will, by the intervention 
of the attracting body C, be every moment divertei 
from proceeding in a-right line, and bent into a eireula 
ath. If then the projectile motion (i. e. ĩtꝭ firſt mation 
| in a ftrait line) be icular to a line C A, drawn 
= rearing C, and its velocity (quickneſs 
of its motion) be ſo proportioned to the force of uttrac- 
tion of A, as that both theſe powers are equal, or ba- 
lance each other, the body will move in a circular orbit 
Abe de. If the planet's motion in à right line 
A B, be not in proportion to the ſun's attraQtion at C, 
the orbit defcribed will be an ellipſis, or oval, not a 
circle ; and the ſame would happen if the fri direction 
A B, was oblique and not perpendicular to C A. The 
8 of the e — wn tes — they 
o not run through the uantity of ſpace always 
in the ſame time. The cauſe of this is, the ſun is not in 
their exact centre, but a A VAT: — 
art of the ellipſis or oval, wherem che rays or zight lines 
— all parts of ſuch a courſe, do concur and 
meet. A point well known to mathematicians but not 
4o readily to be deſcribed to tnacquainted with 
conic ſections, for whoſe fake notes were drawn up. 
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| planets float; for how would you hive tlie eurth 
faſtened to reſiſt the motion of the celeſtial mat. 

ter, and not be driven away bylit? You iu Y 
well fancy a little bowl of wWosd can Withſtand 
the current of a river. But pray, ſays the, ho 
can the earth, with all its weight, be borne up 
by your celeſtial matter, which muſt be very | 
light, becauſe it is ſo fluid ? It does not argue, 2 
anſwered I, that what is fidid, is light: for what 
think you of the great ſhip I mehtioned;juft now, 
which, with all its burthen, is yet tighter chun ie 
water it floats on? I Will une nothing 6 06 

with the great ſhip, fays ſhe; with ſome Srarmith; 
but aſſure me now, is there not any thing te p.. 
prehend, upon fuch a light Whirkgig as yo Hive 
made of the earth. There is no danger, replied. 
I; but, madam, if your fears increaſe we WAl 
have the earth ſupported by four elephatits, ab the 
Indians believe it to be. Mey day, cryed the, here 
is another ſyſtem ; however, I love thoſe peopte 
for taking care of themſetves, they have a Fd 
foundation to truſt to, while, on the contrary, we 
Copernicans-are a little too adventurous to fim 
on this celeſtial matter; and yet I faney, if the 
Indians thought the earth in the leaſt danger of 
moving, they would double their number of ele- 
ha e Wra os | 
This deſerves praiſe, fays I, augbhing at her 
C4 & fancy [ | 


o 


Hence, the planets move ſometimes: flower, ſometimes 

faſter, as they are nearer or further from the fun; but 

yet theſe irregularities are all certain, and facceed each 
other according to an immutable law of nature. 


bere I ſee cities with ſteeples, others with ſpires 
and creſcents, ſome with towers of porcelane; 
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fancy; they would not ſpare elephants to ſleep 
in ſafety; and if you have occaſion for them 
to night, we will put as many as you pleaſe in 
our ſyſtem, we can take them away again by | 
degrees, as you grow better confirmed in the opi- 
nion of your ſafety. I do not think them' very 
neceſſary, replied ſhe, I have courage enough 
to venture to turn. You ſhall yet go further and 
turn with pleaſure, madam, ſays I, and you ſhall 
find delightful ideas in this ſyſtem. | For example, 
ſometimes I fancy myſelf ſuſpended in the air, 
without any motion, while the earth turns round 
me in 24 hours; I ſee I know not how many 
different faces paſs under me, with which the 
globe is peopled, ſome white, ſome black, and 
ſome tawny; at firſt I ſee hats, then follow tur- 
bans; now heads with hair, and then bald pates; 


and again, great countries with nothing but huts; 
here I ſee vaſt oceans, and there moſt horrible 
deſerts; in ſhort, I diſcover the infinite variety 
which is upon the ſurface of the eartn. 
I confeſs, ſays ſne, 24 hours would thus be very 
well beſtowed, ſo we were in the place where we 
are now, I do not mean in this park, but we will 
ſuppoſe ourſelves ſuſpended in the air immediately 
over it, other people continually paſſing: by, who 
take up our place, and at the end of 24 hours we 
return to it again. 
Copernicus himſelf, ee by could not have 
comprehended it better: firſt then we 0 4 
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the Engliſh paſſing by us, who, perhapo, reaſon i 
on politics with more gravity, than we reaſon on 4 
philoſophy; ; then follows a great ſea, and there 
ve may ſee perhaps ſome veſſel, not quite in that 
eaſy tranquillity, as we are in at preſent; then 
come ſome of the Iroquois going to eat a priſoner 
of war for their breakfaſt, who ſeems as little con- 
cerned as his devourers. After appear the women 
of the land of Jeſſo, who ſpend all their time 
in dreſſing proviſions for their huſbands, and 
painting their lips and eye-brows blue, only-to 
pleaſe the greateſt brutes in the world. Then 
the Tartars going de voutly on pilgrimage to their 
grand prieſt, who never comes out of a gloomy 
apartment all hung with lamps, by the light of 
which they pay'their adoration to him: then the 


fair Circaſſians, who make no ſetuple of granting 


every thing to the firſt comer, except what they 
think eſſentially belongs to their huſbands : then 
the inhabitants of little Tartary, who are going 
to ſteal concubines for the Turks and Perſians : 
and at laſt, come our own dear countrymen, in 

ſome points, probably, as tene, as the beſt 


of 'em. 


This, fays the mc is very ens; 
to imagine what you tell me; yet tho? I were 
above, and ſaw all this, I would have the liberty 
to haſten or retard the motion of the earth, ac- 
cording as objects pleaſed me more or leſs; and I 
aſſure you, I ſhould quickly ſend packing the poli- 
ticians and man-eaters, but ſhould have a. great 
— to retard the fair 3 who have 
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a culkem fo very particular. But I have a diffi 
eulty to ſolve, and you muſt be ſerious. ' If the 


earth turns round, the air changes every moment, 
ſo we breathe the air of another country. Net 


at all, replied I; for (13) the air which encompulley 
the earth, does not extend'above a certain height, 


_ (13) The air which encompaſſes the earth.] Here Fon- 
tenelle means the whole maſs, or aſſemblage of ambient 
air, which ſurrounds this globe that we inhabit. Among 
the more accurate writers that part of it which is nen 
to the earth is called the atmoſphere, which receives 
vapours and exhalations ; and is ternunated by the re- 
fraction of the ſun's light. The further or higher ſpaces, 
though perhaps not altogether deſtitute of air, are ſup- 
poſed to be poſſeſſed with a finer fubſtance called zther, 
Philoſophers have invented a great many inſtruments - 
for meaſuring the alterations of the atmoſphere, as its 

e e by the barometer, its moiſture and dryneſs by 
the hygrometer, and its different degrees of heat and 
cold by the thermometer, of all which inſtruments there 
are various kinds. | PROPDT. 5-567 V 
Io give an adequate account of the nature, conſtitu- 
tion, properties, 'and uſes of the air and atmoſphere 
would lead us far beyond the bounds of theſe notes, 
and even of this volume; we ſhall therefore refer the 
reader to Graveſande, Boyle, Boerhaave, Derham, and 
other writers on this ſubject. „ 
Conſidering the immenſe quantity of all kinds of 


| fewel and combuſtible matters, that are daily conſum- 


ed and evaporate in the air ; conſidering the numberleſs 


_ ſeams and clouds of ſmoak that continually overwhelm 


populous cities ; the noiſome exhalations that ariſe from 
thronged infirmaries, and loathſome gaols z from aug 

nating waters, putrid fens, and the vaſt per 
trees and vegetables; and the variety of affenhve and 
unwholeſome effluvia, that proceed from other cau- 
ſes ;—it is a very remarkable inſtance of a providence, 
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app 20 leagues ; it follows us Men 3 
: have not ſeen the labours of tile filk- 
r the ſhells which thoſe little inſetts 1 
priſon themſelves in, and wende with To rt 
art and cloſeneſs ; but yet their covering is' of u 


-— 


down very looſe and ſoft : ſo the earth which is 


ſolid enough, is covered from the ſurface 20 leagues 
- upwards, with a kind of down, which is the air, 
and like the ſhell of the filk-worm turns at the 
ſame time. Beyond the air is the celeſtial mat- 
tet, incorhparably more pure and ſubtle, and ich 
more agitated than the air. 

Your compariſon, ſays ſhe, is ;oenlewimt 4. 
picable, and yet what labours are wrought, What 
wars, what changes are effected in this little ſhell, 
whilſt ſuch an agitation reighs on all ſides It 
is true, replied I, but natute takes fs notice of 
ſuch minute dardeulabd, but drives i us along Fith 
the general motion, as 11 ſhe were at bowls. 

Methinks, ſays ſhe, it is very ridiculous to be 
upon a thing that turns, and W ourſelves per- 
plexity, and yet we are not well aſſured that it 
does turn: and to tell yon the truth, nothing ap- 
pears to me to move; and eee | 

_ tions 


kind is not ſuffocated ith PO "i the & is * 
choaked with ek The air iz Bez ſewer, 
into which ten thouſand times ten houfand 1 7 
ate inceffantly diſcharge ; Ad 44. ts pre vg 10 4 v6 * 
roughly clear, as to afford che wo tranſpat perepe nin 
as to tranſr 2 


for vifioh ; {6s delicately ündulatöry 
with all 175 ginable Git 2 verſity of Hoke 9's, 


eſs, ever 2 
5 as to be the conſtant refiner of fl 


ſo perfect 
in eve Aw that breathes.” Herde: e 
ofts on be night. 
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I ſuſpect it; (14) why ſhould we not be ſenſible of 
the motion of the earth; for is it poſſible there 
ſhould not be ſome little mark left, by which we 
might perceive it ? 1 


(14) Why ſbould we not be ſenſible of the mation of the 
earth 7) Our author has given very proper reaſons 
why we are not ſenfible of this motion ; and as that of 
Galileo anſwers all, or moſt of, the objections made to it, 
we ſhall here give it to the reader. Shut,” faith he, 


« ſhip, together with a parcel of gnats and flies, and 
' * other little winged creatures. Procure alſo a great 
tub of water and put fiſhes therein. Hang alſo a bot- 
« tle of water up, to empty itſelf drop by drop into a- 
“ nother ſuch bottle, p underneath with a narrow 
* neck. Whilſt the ſhip lies ſtill, diligently obſerve how 
<« theſe little creatures fly with the like ſwiftneſs towards 
« every part of the cabbin; how the fiſhes ſwim. in- 
« differently towards all fides ; and how the deſcendin 
« drops all fall into the bottle underneath. And 1 
« you throw any thing to your friend, you need uſe no 
« more force one way than another, provided the diſ- 
<« tances be equal. And if you leap you will reach as 
4 far one way as the other. Put the ſhip in motion, ſo 
4 as to (ail ſmoothly on, you ſhall not perceive any al- 
- © teration in the aforeſaid effects, neither can you con- 
« clude from them whether the ſhip moves or not: 
« and if you burn incenſe, and a little ſmoak, 
„ you will perceive that the cloud will move indif- 
4 ferently every way. The cauſe of which cotreſ- 
4 pondence of the effects, is, that the ſhip's motion is- 
common to all things contained in it, and to the air 
« alſo; I mean when theſe things are ſhut. up in the 
cabbin: but when they are above deck in the open 
4% air, and not obliged to follow the ſhip's courſe, dif- 
46 ferences more or leſs may ariſe among the forenamed- 
« effects.“ Thus Galileo has anſwered moſt of the 


Wh 


3 * 5 : 
* 


tions taken to prevent the perceiving this motion, 


* 


«« yourſelf up with your friend in the great cabbin of a 


* 


* 
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All motions, replied I, the more common and 
natural they are, are the leſs perceptihle; and this 


objections made againſt the earth's motion. The thief 
| of which are, That a ball ſhot weſtward; ought to have 

a farther range than one ſhot eaſtward, it the earth 
moved from W. to E. or if ſhot N. or S. it would mifs 
the mark; or if perpendicularly upward, it would fall 
to the weſt of the gun: that a weight dropped from 
the top of a tower, would not fall endicularly to 
the bottom as it now does: that birds 25 
the E- would be hindered in their flight, but forwarded 
in flying weſtward, with much more to the ſame pur- 
poſe. With what amazing 2 this veſſel our earth 
(if may carry on Galileo's alluſion) filled with a mul- 
titude of nations, and freighted with all her poſſeſſions, 
makes her way through the ztherial ſpace ? During the 
diurnal revolution, the earth whirls about at the rate 
of 1043 miles in an hour: | for her diameter being 
7967.7 miles, the circutnference thereof is 25031.4 
miles, which, divided into 24 hours, makes the revolu- 
tion to be 1043 miles each hour, And as the great or- 
bit, which it deſcribes annually! round the fun, is rec- 
koned at 540 millions of miles, it muſt travel near a 
million and a half each day. What an amazing force 
muſt be requiſite to protrude ſo vaſt a globe; and 
wheel it on at ſuch a prodigious degree of rapidity ! 
It ſurpaſſes human conception! How natural, how per- 
tinent, after ſuch an dbſervation, is the acknowledge- 


ment made by holy Job, I know that thou can'ſt do | 


* every thing, and that- no thought can be withholden 
* from thee. Chap. xlii. 2. x 6 get oy 
Beſides Galileo's experiment on ſhip- board, that in a 
common windmill may be added, to convince any. body. 
of the deception of riſes. If the mill be turned * * 
to a perſon in the mill, an apparent motion will app: 
in the centre or ſwivel poſt on which the mill turns, 
whilſt the mill will ſeem at reſt; when in reality there. 
is no motion in the poſt, but in the mill, which cauſes 
that furprizing appearance in the poſt. 3 
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love is ſo natural to us, that for the moſt part we 
Are not ſenſible of it, and we believe we act by other 
principles, when it is only that which actuates us. 

Ah ! ſays the marchioneſs, now are you mora- 


ning wide of the argument: but enough, this 


bodies, may not be real, but apparent. 


- i 
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holds true even in morality ; the motion of ſelf- 


| © 


lizing, to a queſtion of aſtronomy, which is run». 


lecture is ſufficient for the firſt time; let us now 
depart and meet here again to-morrow, you with 
your ſyſtems, and I with my ignorance. + || 

In returning back to the caſtle, that I might fay 
all I could on ihe ſubject, (15) I told her of a third 


_ invented 1 7 8 Tycho-Brake, —_ inſiſted 
on 


. n ina; iber w be ne el ee — 
and the daily motion of the fun and other venly 


. (15) 1 told her of a third ſyſtem invented by T cho- 

Bra We have given a repreſentation of this ſyſtem 

te II. fig. 4. It takes its name from the author, and i 
ales the SF ychonic ſyſtem. He was a nobleman 
Denmark; and the greateſt aſtronomer of the age he liv- 
ed . He had an obſervatory in an iſland called Vecna, 
in the ſound of the Baltic Sea, which was erefted of 
the top of a caſtle, named Uranibourgh, _ _ 
furniſhed with inftruments for obſervin | 
motiots of the heavenly bodies. It bin, rake in 1 
and did not fubfiſt above 15 years. Tycho being obli- 

to abandon his country, thoſe to whom the iſland 
was given demoliſhed the obſervatory ; part of the rains 
were diſperſed into divers places, thd reſt ſerred to 
build Tycho an handſome houfe on His eſtate, 
which {till bears the name of : t Wis a 
this laſt place he compoſed a catalogue "of the fixed _ 


ſtars. a 
ſtem. He, with 1 
centte, round which 


But to return to his fy 
ee immoveable in the 
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on the Earth's being immoveable; and had fixed 
her in the centre of the world, turned the fun 
round the earth, and the reſt of the planets round 
the ſun ;: for! ſince the new diſcoveries, there was 
no way left to have the planets turn round the 
earth. But the lady, with the quickeſt appre- 
henſion, replied, ſhe thought that too affected 
a ſyſtem, that 28 ſo many great bodies, the 
earth only ſhould be exempted from turning 
round the ſun; that it was improper to make the 
ſun turn round the earth, when all the planets. 
turned round the ſun ; and that tho* this fyſtem 
was to prove the inimobility of the earth, yet the 
thought it very improbable: ſo we reſolved to 
tick to Copernicus, whoſe opinion we thought 
moſt uniform, probable; and diverting.” In 4 
word, the ſimplicity of his ſyſtem convinces us; 
and the boldneſs of it furprizes with pleaſure.” 


the ſun 4 nn; wake wt relpoing the. 
— as a — but the — 4-5 = IA 
ed, with Copervicus, to ve round t 
veg centre; ſo that the orbits of the three 
planets include the earth, but not thoſe of the interi 
_ becauſe they re nearer to the fun than the carth 


” wad - he fup ppoſes the heavens to be ſſuid, 

and to | of: three « beer ed or es z the 

firſt moveable, ſu tion in 24 

hours; the De ſphere o 14 planes and the 
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T: HE next morning, as as ſoon as any one com 
get admittance, I ſent to ithe-marchioneſs's, 
apartment, to know how ſhe had reſted, and 
whether the motion of the earth had not 'dif- 
turbed her? She returned for anſwer, that ſhe 
began to be accuſtomed to it, and that Copernis 
cus - himſelf had not ſlept better. Soon after, 
e came a crowd of. viſitors to dinner, who ſtaid 
with her till the evening, according to a tireſome 
cuſtom that prevails in the country; and they 
were very obliging even in going then; for the 
country cuſtoms likewiſe give them a privilege 
of extending their viſits to the next morning, if 
they are ſo diſpoſed, and have not the complai- 
fance to break up. * he lady and myſelf, find- 
ing ourſelves. at liberty, in the evening, went a- 
gain to the park, and immediately our diſcourſe 
turned upon our ſyſtems : ſhe had fo welt retain- 
ed what I told her, the night before, that ſhe- 
diſdained to ſpeak again of it, and deſired I would _ 
proceed, without any repetition to ſomething new. 
Well, madam, fays I, ſince the ſon, which is \ 
now immoveable, has left off being a Planet, 
and the earth which turns round him is now 
become one, you will not be ſurprized when Ju 
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hear (1) that the moon is an earth too, and an ha- 
bitable world. I confeſs, ſays ſhe, I have often 


(1) That the moon is an earth.) The different ap- 
pearances of the moon are termed her phaſes ;. to con- 
ceive the cauſe of which, ſee Plate I. hg. 6. where 8 
repreſents the ſun; K'L 4 part of the earth's orbit, or 
path round him; AB CDF G HI the orbit of the 
moon revolving round the earth E, in the ſpace of a 
lunar month, x. ant from eaſt to weſt. Draw right 
lines from the centre of the ſun, to that of the moon, as 
8 A, 8 B, SC, 8 D, c. which lines will repreſent the 

ſolar rays illuminating that fide of the moon which is 
turned towards the fun. Draw other right lines from 
the centre of the earth E, to the verge of the moon's 


limb, as E A, EI, &c. theſe will hew N | 


moon which is turned towards the earth, in all her diffe- 
rent ſituations,” and the quantity of light ſhe preſents to 
a ſpectator on the earth. Thus, at A, all the enlighe- 
ened ſide of the moon is turned towards the earth, in 
which caſe the is, in reſpect of us, at the full, and ſhines 
the whole night ; and with rel ed to the ſun, ſhe is ſaid 
to be in oppoſition, in regard the fun and moon are then 
ſeen in oppoſite parts of the heavens. - When the moon 
appears at B, the whole illuminated face is not turned 
towards the earth ; ſo that the viſible illumination will 
then be leſs than a circle, and the moon is then called 
gibbous, or bunched out. When! ſhe reaches C, then 
only one half of the diminiſhed face is turned towards 
the earth, and then we obſerve an half moon. In this 


ſituation, the fun and moon being but a fourth part of a 


circle from each other, the moon is ſaĩd to be in her qua- 
drature. Arriving at D, only a ſmall part of her lumi- 
nated fide is turned towards the earth, for which reaſon 
the ſmall part that ſhines u 
laſt, the moon arriving at F, ſhews no part of her illu»/ 
minated face to the arch ; this poſition is the new-moon, 


and ſhe is then ſaid to be in conjunRtion with the ſun. At | 


this time ſolar eclipſes always happen, when ſhe is direct - 
ly between the ſun and 


* 


us will ſeem horued. At 


, ſo as to obſcure his ligbt; 
' | i f — 
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#2 CONVERSATTONS on the 
-heard talk of the world in the moon; but I always 
looked upon it us viſionary, and mere fancy. And, 
treplied I, it may be ſo ſtill; I am in this caſe, as 
people in a civil war, where the uncertainty of 
What may happen, makes them hold intelligence 
with the oppoſite party, and correſpond with their 
very enemies; for though I believe the moon is 
inhabited, I live civilly with thoſe who do not be- 
lieve.it.; and I am {till ready to embrace the pre- 
wailing opimon;;. but till the unbelievers have a 
more conſiderable advaiitage, I mall give you my 
Teaſons why I wehen for the ae of *. 


moon. 


"Suppoſe there had never been any communics- 


was never beyond the walls of this city, Jaw 


gt. Dennis from the towers of Notre · Dame z you 


Alk him if he believes St. Dennis is inhabited as 
Paris is ? he preſently anſwers boldly, no; for, 


1 


but ins he is generally hi er or pence chats 
the time of new moon, ſolar eclipſes rarely happen. As 
the advances towards G, the reſumes her horns, and, as 
before in the new moon, the horns were turned weſt- 
award; ſo now they look eaſtward. When the comes to 
H, the is again in her quadrature, and becomes an half 
moon ;'in 1; the becomes more ronnd or gi ; and, 
laſtly, in A full again; 
a right line with the ſun, a lunar ecypſe 

by ac the time of full moon 3: but as ſhe is 
higher or lower than the earth's ſhadow at ecm er 


Ws pap ſhe commonly _ being eclipſed thereby. 


Keil, in ee 4 121, ſays, that the moon's leaſt 
is 56 — of the earth. 
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thoſe at St. Dennis Tido- not fee at all, nor — 1 
ever hear them ſpeak: it is true, you tell him, 
that from the towers of Notre-Dame he Kane 
perceive any inhabitants ef St. Dennis, becauſe of 
the diſtance; but aft that he does diſeover of St. 
Dennis, very much reſembles what he ſees at 
Paris, that St. Dennis has ſteeples, houſes and 
walls, ſo that it may very well be inhabited as 
Paris is. ll this ſignifies 3 1 
ſtill maintains that St. Dennis 
becauſe he ſees: no body there.” Fa en moon is * 
St. Dennis, and ever) one. of us is like this —— 
citizen, who never went out of His en city. 
You are too fevere, ſays he, upon your fellow 
citizen; we are not all {are 40 ſilly s fiance St. 


not think i itſhilbired': Hut chte toon is not forthetl 


at all ike the earth. Take care What you, Jays 


Madam, replied 1, for if «ve prove chat theimdon 
reſembles the earth, in 


ſo, ſays the, I own Icanndt, be diſpenſed frota be- 
lie ving it ; and you ſeem fo-confident'of it, chat 1 


fear I muſt, whether T will or no. It is tre, the 


two motions of the earth (which I could never 


imagine till now) do u little flagger-me as te all 


the reft ; but yet; how is it polMible the egrth 
ſhould enlighten as, the moon does, without, which 


they cannot be Alike? E that tie all, added l, to 


be luminous, is not fo great a thing as you ma- 
gine; for it is only the ſun which. is the ſole foun- 


tain of light; that particular qualicy 3 


Dennis is juſt like Paris; dhe in hel T he d 


reſpect, you will de | 
under a neceſſity to believe it inhabited. If it be 


. 


4 to act in the capacity o 
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only from him; and if the planets give light to ug, 
it is becauſe they firſt receive it from the ſun ; the 
ſun ſends light to the moon, and ſhe reflects it back 


on the earth; (2) the earth, in the ſame manner, 
receives light from the ſun, and ſends it to the 
4 . moon; 


— 


(2) The 7 * the ſame manner, receives light 
from the ſun.) As the moon illamines the earth by 


| light reflected from the fun, fo is ſhe reciprocally illumin- 


ed by the earth; which being 1 5 tunes larger, returns 
15 times more light to the moon, than ſhe receives from 
the earth. At new moon, the illumined fide of the ear 


is turned fully towards the moon, and will then fully l. 


lumine the dark fide of the moon; and then the lunar 
inhabitants, if ſuch there be, will have a full earth, as we, 
in a ſimilar ſituation, have a full moon. And this is the 
.cauſe of that dim light obſerved in the old and new 
moon; whereby, ; beſides her bright horns, 1 | 
more of her body 5 n ſhort, 
the earth will preſent all the ſame different phaſes to the 
moon, as ſhe does to the earth. | "AP 

If the moon was of herſelf a luminous body, . ſhe 
could never be eclipſed by the interpoſition of the earth, 
between her and I fun ; conſequently. all her light is 
borrowed from him. ein 
Dieſore we conclude this note, we muſt beg leave to 
add a few words from Mr. Hervey's contemplation on 
the night, relative to this luminary. If,“ ſays he, 


vue chooſe to prolong ou journey after the ſun is gone 


« down; the moon, durier whole increaſe, is ready 
ide. If we are inclined 
< to ſet out very early in the morning; the moon in her 
« decreaſe, prevents the dawn, in order to offer her al- 
<< ſiſtance. And, becauſe it is ſo pleaſing a thing, for the 
eyes to behold the light, the moon, at her full, by « 
« courſe of unintermitted waiting, never fails to give us, 


&« as it were, a double day. How apparently has the 
divine wiſdom intereſted itſelf, in providing even for 


& 


* the pleaſurable accommodation of man!” — OY 
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moon; for the diſtatice is the . 

earth and the eee deren the moon and 
„ 14311 

But, ſays the nb is the car's as fit 
to ſend back the light of the fun as the moon is? 
You are altogether for the moon, ſaid I; ſhe is 
much obliged to you; but you muſt know that 
(3) light is made up docs rte balls, which re- 


bound 


(3) Light is made. up of certain little balls, This 
hypotheſis, how _ ingenious ſoeyer, is now diſc | 
ſince the great diſcoveries made by Sir Ifaac Newton, on 
the nature of light. He ſays, the rays of li ue ſnl 
corpuſcles or | bodies, emitted with 

Wen h to: | 


from the luminous body, with a force: ſu 
enable them to move, at the inconceivable rate of 
10, ooo, ooo miles in a minute. The wonderful diviſi- 
bility of the particles of matter is no where more appa- 
rent, than in the, minuteneſs of the particles of light. 
Dr. Nieuwentyt has com 76795 that an inch of candle 
becomes divided into 2 ede ,04045 parts. The ex- 
panſion and extenſion of any portion of light is incon- 
ceivable. Dr. Hooke ſhews, it is as unlimited as the 
univerſe ; proving it from the immenſe diſtance of ſome 
of the fixed ſtars, the light of which becomes ſenſible to 
the eye, by means of a teleſcope, when not viſible with- - 
out one. Nor, adds be, is it only the great bodies of 
the ſun and ſtars, that are thus able to diſperſe their 
light thro' the vaſt expanſe of the univerſe ; but the 
ſmalleſt ſpark of a lucid body muſt do the ſame, even 
one ſtruck from a flint by ſteel. 

Dr. Graveſand afſerts, a lucid body to be that which - 
emits or gives fire a motion in right lines; and makes the 
difference between light and heat to confiſt in this, that 
to produce the former, the fiery particles muſt enter the 
eye, in a rectilinear motion, which i is not required in the 
latter: on the contrary, an irr Ban felis the © 


molt proper for it, as appears m the rays coming di. 
| Kn 6 | rely 


 _ Tight line, as air or glaſs : ſo that what makes. the: 
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bound from what is ſulid, and return obliquely; 
but paſs thro' what, admits of an entrance im 8 


moon enlightenſus, is, that ſhe is a firm and ſolid 
body, from. which, the little balls. reboundi;, and 
we muſt deny our, ſenſes, if we will not allow the 
earth the ſame ſolidity: admixe, thereforg,, hg. 
it is to, be advantageouſly. ſituated: becauſe the 
moon, is at ſo vaſt a diſtance from us, we can 
only diſcover her to be a body of light, and do 
not perceive that ſhe is a great mais; altogether - 
like the earth: Fuge on the contrary, berauſe 
we are fo, near. the, earth, we: know her to, be A 
great maſo, proper: for the furniſhing! proviſion ſor 
animals; but do not diſcover her to be a body of 
light, for want of being placed-at a. due Gade 
from her. It is.juſk ſo with us, all, ſays the lady 

ve are dazzled: with the quality: and fortune. of 


thoſe who are' above us; when, if ve did but ex- 
amine things are, we houls ind the het 
be extremely alike. . 

It is the very ſame thing, fays-I; we « woull 


judge of all things, but yet. ſtand. in. the, wrong, 
place 3 we ate too near to-judge:of:ourielver;.and- 


too far e . 2 e 
(0. 


ts RON ney . 
nat hear that effect with thoſe in the valley, agitated. with 
an. irregular mation, by ſeveral. reflections. But A 
ther, or. no there be always TC pics pad * 
diſputed among 2 

be any UL 1 heat. 0 8 gie. t 3 
an: accqunt. l. 
. the limits of we l 208. * 
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to ſee things as they: are, io to- ſand between! the- 
moon and the earth, and: to be a mere fpeQtator 
of this world, and not an inhabitant, I ſhall ne- 
ver conſole myſelf, ſays ſhe, for the injuſtice we. 
do the earth, and the too favourable opinion We 
have of the moon, till you aſſure me, that the 
inhabitants of the moon are as little acquainted 
with their own advantages as we are with ours; 
and that they take our earth for a planet, without 
knowing theirs is one too. Do not doubt it, an- 
ſwered I; we appear to them to perform very re- 
gularly our functions of a planet: it is true, they 
do not ſee us make a circle round them, but that 
is no great matter. Obſerve how this is done: 
that half of the moon which: was. turned. towards 
us at the beginning of the world, has been turned 
towards us ever ſince; and thoſe ſpots in her, which 
we have fancied; look like a face, with eyes, noſe. 
and mouth, axe ſtill: the ſame and: if the other 
oppoſite half ſhould appear to us, witl other” 
ſpots, differently arranged, we ſhould, no dqubt,. 
fancy ſome other figure: not but that the, nagon- 
turns upon herſelf, and in the ſame time that ſhe. 
turns round the earth, that is, in a month; but 
while ſhe is making that e upon berlelf, and., 
that ſhe ſhould hide a cheek, for example, of: this. 
pretended viſage, and appear ſomewhat elſe to us, 
ſhe makes, exaQly,. a like part of her circle, 
round the earth, and ſtill: ;preſents to us the, ſame. 
cheek; ſo that, if the moon, in reſpe& of the 
ſun and ſtars, turns round upon herſelf, in reſpect 
of us, the Jpeg, not tun bor a at A „ 
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alſo ſeem to her to riſe and ſet in the ſpace of fiſtten 
days; but for our earth, it appears to her to be 
ſuſpended in the ſame place of the heavens. It is 
true, this apparent immobility is not very agree- 
able to a body which ſhould paſs for a planet; 
but this is not altogether perfect; (4) the moon has 
a kind of libration or trembling, which cauſes a 
little corner of her face to be ſometimes hid from 


us, and a little corner of the oppoſite half appears; 
but then, upon my word, ſhe attributes that 


' trembling to us, and fancies that we have in the 
heavens the motion of a pendulum, which, vi- 


brates'to and fro. BY 1 108 
I find, 


(4) The moon has a kind of libration or trembling.) 
This motion of the moon, gives her the appearance of 
wavering upon her axis, ſometimes ffom eaſt to weſt, 
and ſometimes from weſt to eaſt. Hence it is, that ſome - 

parts of the moon's margin, or weſtern limb, at one time 
recede from the center of the diſk ; and at another 
move towards it: by which means, ſome of thoſe parts 
which were before viſible, ſet and hide themſelves in the 
inviſible ſide of the moon, and-afterwards become again 


conſpicuous. 

his libration is owing to her equable rotation round 
her axis, and her unequal motion in the perimeter (or cir- 
Cle) of her orbit: for if ſhe moved in an exact circle, whoſe 
center coincided with the center of the earth, and turn- 
ed round on her axis. in the preciſe-times of her period 
round the earth; the plane of the ſame lunar meridian 
would always paſs through the earth, and the ſame face 
of the moon would be conſtantly and exactly turned to us. 
But fince the real motion of the moon is an ellipſis or 
oval, in whoſe focus is the earth, and the motion about 
the earth is equable, or, which is the ſame thing, every 
meridian of the moon, by the rotation, deſcribes an 


proportional to the times ; the plane of no one meri 
will c 


nſtantly paſs through the earth. 
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I find, ſays the marchioneſs, the planets are 
juſt like us; we caſt that upon others which is 
oh in ourſclyes, Says the earth, It is not :I 
* that, turn, it is the Sun.“ Says the Moon, It 
* is not I that tremble, it is the Earth.“ The 
world is full of error: but I would not adviſe 
you, madam, to undertake the reforming it; you 
had better proceed to convinge yourſelf of the 
entire reſemblance of the earth and the moon: 
imagine then theſe, two great globes ſuſpended i in 
the heavens ; yu know that the ſun always in- 
Ughtens the one half of a body that. is round, and 
the other half remains in the ſhadow ; there is 
then one half of the earth, and one half of the 
moon, which are inlighten'd by the ſun; that is, 
one half, which is day, and the other half, which 
is night. Obſerve alſo, that. as a ball has leſs force J 
and quickneſs after it has been ſtruck againſt | 
a wall, and rebounds on the other ſide, ſo is 
light weakngd .when ,jit is reſſected by .angther | 
body. The. pale light, which comes to us from 
the moon, is the ;ygry light of the ſun, but it 
cannot come to us from the moon, but hy reflexi- 
on: it has, therefore, loſt much of the force and 
luſtre it had when it came directly from the ſun 
upon the moon; and that bright light, which 
ſhines directly upon us from the ſun, and which 
the earth reflects upon the moon, is a. pale and 
weak light when it arxives there; ſo that the light 
which appears to us in the moon, and inkghtens 
our nights, proceeds from that part of the moon 
which has day; — part of the earth _— 
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has day, when it is oppoſite to the part of the moon 
which has night, gives light to it alſo. (50 Al 
depends upon the manner how the moon and the 
earth behold one another. At the beginning of 
the month we do not ſee the moon, becauſe ſhe is 
between the ſun and us; and ſhe, in the day, 
Proceeds with the ſun. It muſt neceſfarily hap- 
pen then, that half of her which has day, i. 
then turned towards the ſun ; and that half which 
has night, is turned towards us; we catinot ſee it 
then, becauſe it has no light upon it; but that 
half of the moon which has night, being tarned 
to that half of the earth which has day, ſees vs, 
without being herſelf perceived, and we then 
appear to them, juſt as the full moon does to us; 
ſo that, as I may ſay, the inhabitants of the moon 
have then a full earth; but the moon, being ad- 
vanced upon her circle of a month, comes from 
under the ſun, and begins to turn towards us a 
little corner of that half which is light, and ap- 
pears in the form of a creſcent; then, alſo, thoſe | 
-parts of the moon which. have night, begin to 
loſe part of that half of the earth which has 
day; and we are then in the wain to them, or 
decreaſing. 125 | 
I underſtand you perfeAly, ſays the marchio- 
neſs, without heſitation ; there is go occaſion to 
ſay any more on this bead; I can comprehend the 


reſt at FROG and I have nothing to do but think 
ee, 


) All 3 upon the manner 5A the morn and 
8 behold one another.] See this amply 2 


in a omg note, page 41. 
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2 moment, and lead the moon through her circle 
of 2 month. I ſee, in general, that the inhabi- 
tants of the moon have a month quite contrary to 
us; when we have a full moon, their half of the 
moon which is light, is turned to our half of the 
earth which is dark; and when they do not ſee us 
at all, they have then a new earth; this is plain. 
I would not ſtand the reproach of requiring a long 
explication of ſo eaſy a point. But now tell me, 
how come the eclipſes ? You may eaſily gueſs at 
that, madam, replied I, When it is new moon, | 
ſhe is between the ſun and us, and all her dark | 
half is turned towards us who have light; (6) that * 
obſcure ſhadow is caſt upon us: if the moon be 
directly under the ſun, the ſhadow hides him from 
us, and, by that means, obſcures a part of that 
half of the earth which is light; this is ſeen by 
that half of the moon which is dark: here then is 
an eclipſe of the ſun to us during our day, and an 
eclipſe of the earth to the moon during her night. 
When it is full moon, the earth is between her 
and the fun, and all the dark half of the earth is 
turned towards all the light half of the moon; 
the ſhadow then of the earth caſts itſelf towards 
the moon, and if it falls on the moon, it obſcures {| 
that light half which we ſee, which then has day, 
and hinders the ſun from ſhining on it: here then 
D 2 \ is 


(6) That 4 Shadow is caſt upon .] A ſhadow 
13 not any real r er it is only a privation of light, oc- 
caſioned — ſolid 7 ich is not , rot 
pa ker the aof li t, and not permitting chem to 
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is an eclipſe of the moon to us during our night, 
and an eclipſe of the ſun to the moon during lier 
day: but the 'reaſon that we have not ceclipls 
every time that the moon is between the ſun a 
the earth, or the earth between the ſun and moon, 
is, decauſe theſe three bodies are not enadhy 
placed in-a right line, and, by conſequence, the 
body whith ſfhrould otherwiſe make the eclipſe, 
cxſts its ſhadow a little beſide that hier Tool 
be obſcured. | 
Lam greatly furpriſed, ſays the — | 
that there fhould be ſo little myſtery in eclipſes, 
and that the whole world ſhould not know the 
catrſe of them. Al! truly, anſwered I, there 
are muny people in the world, who, in the man- 
mer they take things into their underſtandings, will 
be along time befbre they can gueſs at it. In the 
Eaſt Indies, when the fun and the moon are in 
eclipſe, they believe a certain dæemen, WhO has 
very black claws, is ſeizing on thoſe: planets wich 
His talons; and during that time, the rivers: are 
covered with the heads of: Indians, ho are up to 
the neck an water, | becauſe they eſteem it a ver) 
devouti poſture, to implore the ſun and mn to 
defend themſelves well againſt this damon. In 
America, they are perſuaded that the:ifun an 
moon, hen eclipſed, are angry: and that is it 
they will not do to be reconciled with them? The 
Greeks, who were ſo refined a people, for a long 
time, believed the moon was then inchanted, and 
that the anagicians » forced ber to: deſeend from 
heaven, and ſhed a malignant juice on the iplunts; 
nay, what a panick were nn many ear: 


ago, 
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805 at an eclipſe of the ſun that happened, when 
people hid themſelves in cellars, and; all the. 
philoſophers, who treated of its cauſe, could not 
perluade them to come out till the eclipfe was 
over? : 5 
In good truth, ſays the lady, it is ſcandalous 
ſor men to be ſuch cowards; there ought to be a 
law made to prohibit the diſcourſing of eclipſes, 
that we might not perpetuate the memory of ſuch 
follies, as have been occaſioned thereby. Your; 
kw then, ſays IL, muſt alſo aboliſh even the me- 
mory of every thing, and forbid us ta ſpeak at 
all; for I know nothing in, the world which is 
not a monument of the folly of man, in ſome 
fort or other. _ | l 

But. what da you think, adds ſhe, of the inha- 
| bitants of the moon; are they as fearful of an 
eclipſe as we · are? it. would be a. very goad jeſt to, 
ſee the Indiana there up to the neck in water ;, 
that the Americans ſhould believe the earth angry 
with them; the Greeks we were bewitched, 
ad would: poiſon their · plants ;. im ſhartz. thatt we 
ſhould'cauſe the ſame conſternation among them, 
as they do among us. Why nat, madam, Ldo 
not at all doubt of it q hy. ſnauld the people in 
the moon have moro wit than we: ?: what right! 
have they to fright us, and nat we them fr: my 
part, continued. I, laughing, I. believe, that ſince, 
+ prodigious: company of; men have: baen, andiſtill 
are, ſuch fools to adore the moon; thore: certain 
are people in the moon who worſfiip the earth, 
and that we ate reciprocally, upon aur kneęs, th 
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one to the other. But ſure, ſays ſhe, we do not 
pretend to fend any influences to the moon, () 
and to give a criſis to her ſick ; if the people have 
any wit in thoſe parts, they will ſoon deſtroy the 


honour we flatter ourſelves with, and, I fear, we 


ſhall have the diſadvantage. Ta e 
Madam, ſays I, pray fear not any thing; it is 
not probable that we are the only fools of the 
univerſe ? is it not common for ignorance to ſpread 
itſelf every where? it is true, we can only gueſs 
at the folly of the people in the moon, but I no 
more doubt of it than I do the moſt authentic 
news that comes from thence. What authentic 
news comes from thence, ſays ſhe ? That which 
the learned report, replied I, who travel thither 
every day with their teleſcopes ; they will tell you 
of their diſcoveries there, (8) of lands, feas, lakes, 
high mountains, and deep abyſſes. You furpriſe 
me, indeed, anſwered the; I fancy they may dif- 


cover 


(7) And to give a crifis to her fick.} On this head, 
the — 4 wo to the late Dr. Mead's work, 
intituled, De Imperio Solis & Lune. 

(8) Of lands, ſeas, lakes, high mountains, and deep 
abyſſes.]-- The majority of the learned do not now d- 
low of ſeas and lakes in the moon. Keil obſerves, that 
if the ſurface of the moon was plain and ſmooth, like 
a looking-glaſs, it would not reflect light but only in one 
point; but being uneven, it diffuſes the light by reflect. 
ing it to all ſides. - Beſides theſe inequalities, there are 
upon her ſurface prodigious high mountains and deep 
vallies; for when a half moon is viewed 72 a good 
glaſs, we do not find that the dark and light ſides are di- 
vided by a ſtrait line, but, on the contrary, this line is 
indented and cut very irregularly ; and even in the dark 


* 
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cover mountains and abyſſes in the moon, becauſe , 


55 


of the remarkable inequalities in her; but how 
do they diſtinguiſh lands and ſeas? Very eaſily, 
Madam; for the waters letting part of the light 
paſs through them, ſend back but a very little, ſo 
that they appear afar off like ſo many dark ſpots ; 


whereas the lands, being ſolid, reflect the whole 


light, and appear to be more bright and ſhining. 
The illuſtrious monſieur Caſſini, a moſt complete 
aſtronomer, has diſcovered in the moon ſomething, 


which divided into two parts, then reunited, 


and 


ſeemed to be ſunk in a kind of well: we may, 
very probably, ſuppoſe this was a river. Nay, 
they pretend to be ſo well acquainted with the 
ſeveral places, that they have given them all 
names from the learned : one place they call Co- 
pernicus, another Archimedes, and a third Gali- 


D 4t": 


leo z- 


bt n 
part, near the lucid ſurface, there are ſeen ſome ſmall pla- 
ces enlightened by the ſun's beams; and upon the fourth 
day after new moon, ſome bright points, like rocks or 
iſlands, may be perceived ſhining within the dark body of 
the moon. Now it is impoſſible this ſhould be, unleſs 
theſe ſhining points were higher than the reſt of the ſur- 
face, ſo that the light of the ſun may reach them. Theſe 
then are the tops of mountains, which riſing far above 
the other parts of the ſurface, are ſooner reached by the 
ſun's beams, and remain longer in the light, than the reſt 
of the parts do which are lower. Beſides theſe, we ſee 
many dark ſpots in the illuminated part of the moon, 


which ſeem to be only caverns, or hollows ; on 


which the ſun ſhining very obliquely, and touching only 
their upper edge with his light, the deeper places re- 
main dark; but as they turn towards the fun, they re- 


ceive more light, and the dark ſhadows grow 
ill the fun comes to ſhine directiy down into them; 


ſhorter, 


and 


then 


I 
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leo; there is the promontory of dreamy, a fer of 
tears, aſea-of nectar-; in ſhort, they have publiſh: 
edfvch exact deſcriptions of the moon, that if one 
of' the lèarned was there, he would be no more 
at a loſs to ſeek his way, than I am in Paris. 

I muſt own then, ſays the marchionels, they 
. Oy exact; but whiat do they ſay to the inters 
mali part of the country; I wonld'very fainknow?' © 
That is'impoſfible; replied I; for even the gentle- 
men of the Obſervatory cannot inform you. Yor 
muſt aſk Aſtolfo this queſtion, who” was carried 
into the moon by St: John: I am going to tell! 
you one of tlie agreeable follies of Arioſto, which, 
Fam'ſtre, you will be pleafed to hear. I muff 
confeſt he had better Have left St. John alone, whoſe 
name is ſo worthy of reſpe&'; but it is only apo 
ical licenſe, and; on that account, may he allowed: 
The poem, which is called OxLAN DO Fur1080, 
is dedicated to a· Cardinal, and. a great Pope has 
honoored it with bis approbazion, which, 2 
then the whole cavity. will 1 be illaſttared, and theft ob 
ſcure parts will look as bri rw the tops of the mounts 
tains. Theſe are vaſtly higher than our earthly moun- 
tains: Geometers can take the heiglit of them a eaſily 
as they can find the 3 go whe rp rip 5 +" 
a to Kell, 126 2 f. 107, and 16 B Aides 
ology, p- 120, Lond: 1721. 


hav reſentation of the face of the full 
> ns I. 1 by Hevelius; whoſe 


Maar is the moſt followed. The g. 
— rography 3 or ſttait line, which 
vides the enlightened from the dark prac after the 
quadrature, is very rough ey 
ed with an bel Koa teleſCo 
been faid above concerning 
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fixed to ſeveral. editions of the work.: this: is the 
Arguapent, | 

Orlando, nephew to Charlemagne, runs, mad, 
bocauſe the fnin Angelica prefers, Madore to him. 


Aſtolfo, a knight- errant, finding himſelf. one day 


in the Terreſtrial Paradiſe, which, was upon the 
top of: a very high mountain, where he ws 
© carried: by: his flying horſe, being hal horſwand 
half griffin, meets- St. Jahm there, who tells him 
if he would: have Orlando. cured, he muſt make 
* a; voyage with him into the Moon. Adbolkoy. 
ho had a great mind to.ſee new countries, did 
not ſtand much uponintreaty ;. thereimmadiatehy 
came a: fiery. chariot, which: carried tha / Apoſtle 
© and: the Knight-errant up into; tlie: ain: Adtolin, 
* being no great philoſopher, was: ſurprized/ ta 
find the moon ſo much bigger than it appeared 
"i him: when he. was upon, the earth he: was 

yet much more ſurprized, ta ſee other rivers; 
other lakes, mountains, cities, foreſts; - nay 
* what would have: ſurpriaed me too, nymphs 
© hunting in thoſe foreſts; but that. vchich appears- 
ed moſt remarkable, was a valley (9) where you. 
3 rer thing that was. loſt at 


DBg * 
(9) W that va boft in 
our world.) Mr. Poge, oF the Lock, _ * 


has made an excę — * A notibn ef Arielle, 
which ſeems. much mae per fr mn 
em, than fox a true epic, 
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of what nature ſoever; crowns, riches, fame, 
band an infinity of hopes: the time we ſpend in 

play, and the alms we give after our death; the 
© verſes we preſent to princes, and the ſighs of | 
lovers.“ * 41 "ob 
I do not know, ſays the marchioneſs, what be- 
came of the ſighs of lovers in Arioſto's time, but 
I fancy there are very few of them aſcend to the 
moon in our days. Ah, madam, replied I, how 
many does your ladyſhip ſend thither every day? 
J aflure you, the moon keeps all ſafe that is loſt 
here below): yet I muſt inform you, Arioſſo, tho® 
he does but whiſper it, tells us that every thing is 
there, even the donation of Conſtantine (the Popes 
having pretended. to be maſters of Rome and 

Italy, by virtue of a donation which the Emperor 
Conſtantine made to Pope Silveſter; and the truth 
of it is, no body knows what is become of it:) 

but chat do you think that thing is, which is not 

to- be found in the moon? Folly. All that 
ever was upon the earth is kept there; and, in 
neu of the want of it originally, it is not to be 
imagined how many wits (if F may ſo call them) 
that are loſt here, are got up into the moon. 

'They are ſo many phials full of a very ſubtile 

ö liquor, 


> "IP 
-$ 


There heroes wits are kept in pond'fous vaſes, 

And beaus' in ſnuff-boxes and tweezer-caſes. 
There broken vows, and death-bed alms, are found; 
And lovers hearts with ends of ribband bound. 

The courtiers promiſes, and ſick men's. pray'es, 
The ſmiles of harlots, and the tears of heits,, 

. Capes for gnats, and chains to yoke a fe 
*  Dry'd butterflies, and tomes of caſuiltry. 
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liquor, which evaporates immediately, if it be 
=ot well ſtopped ; and upon every one of theſe 
phials the names are written of the perſons to 
whom the wits belong : I think Arioſto has heaped 
them. upon one another a little confuſedly, .but, 
for order's ſake, we will fancy them placed upon 
ſhelves in a long gallery; Aſtolfo wondered to 
ſee ſeveral phials full, inſcribed with the names of 
perſons whom he thought conſiderable for their 
wiſdom. 'To confeſs the truth, I begin. to fear, 
ſince I have entertained. you with theſe philoſophi- 
cal and poetical viſions, mine there 1s not very 
empty; however, it is ſome conſolation to me, 
that while you are ſo attentive, you have a little 
glaſs full in the moon as well as your humble 
ſervant : the good Knight, found his own wits 
among the reſt, and with St. John's leave, ſnuffed 
it all up his noſe,” like ſo much Hungary-water z. 
but Arioſto ſaid he did not carry it far, it returned 
again to the moon, through a folly. he had com- 
mitted a little after. F IR 
Well, he did not forget Orlando's phial, which 

was the occaſion of his voyage; but he was cur- 
ſedly plagued. to carry it; for theſe heroes“ wits. 
were naturally very heavy, and there did not want 
one drop of it: to conclude, Arioſto, according 
to his laudable cuſtom. of ſaying whatever he 
pleaſes, addreſſes himſelf to his miſtreſs in beauti - 
ful verſes, whoſe purport are as follow. | 
© Who ſhall aſcend to the heavens, my fair 

one, to recover thoſe. ſenſes your charms” have 
© deprived me of? TI ſhall not complain of this 
© loſs, provided it goes no further; but, ſhould 
N © © thing 
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© things continue in the ſume manner they hays 
2 © begun, T have nothing more to expect, but that 
LI ſhall become myſelf ſuch a * Fhave 
| ” &ſcribed Orlando. 
© F dv not, however, believe, that 5 L 
me to ſenſe, there is any occaſion fer me to 
* make a voyage through: the air, or go ſo far as to 
the moon. My ſcattered wits are not lodged fa 
7 7 High; ; they are wandering on your eyes and on 
your mouth; and, if you will permit me tore. 
© cover them, ſuffer me to collect them Wee 
from thence; witH' my lips.“ (ro) - 1 
EK not this very fine for my part, — 
fixe Arioſto, F think, the ſafeſt way of loſing our 
wits, is, to be in love; for you ſee they do not gu 
far from us; we may recover them again at our 
tips ; but when we loſe them by other means, as 
we at preſent, for example, by phil6fophizing, 
they are flown into the moon, and there is 10 
coming at them again wher we would. How- 
ever, ſays the marchioneſs, our phials thalF have 
an honourable rank among the philoſophers ; 
when, on the contrary, had they been wandering 
here, they might have fixed upon. ſorme object un- 
worthy of them: but to take away mineentirely, 
pray tell me very ſeriouſly, if you believe there 
are men in the moon; for, methinks, Kitherto, 


on that article, you have not been very 1 


„be autker has ein which 
mel alſo choſen 2 rather than ou bad 


verſification. of Sir Jahn Harrigron, infaroed in Re 
mer tranſlation. | 


kr. | 
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For my part, ſays I, I don't believe there are any 
men in the moon: do but obſerve how much the 
face of nature is changed between this and China; 
other viſages, ſhapes, manners; nay, almoſt other 
principles of reaſoning ; and, therefore, between 
us and the moon the alteration muſt be much more 
conſiderable. When we arrive. in certain lapds. 
that have been lately diſcovered, we can ſcarce 
call the inhabitants men; they are rather animals 
in human ſhape, and that too ſometimes very im- 
perfect, almoſt without human reaſon; he there- 

fore who will travet ta the moon, muff not ex- 
pe& to find men there. 

What fort of people are they then, ſays the: 
lady, with an air ef impatience ? In good faith, 
Madam, replied I, I do not know; for, put the 
caſe that we ourſelves inhabited the moon, ar 
were not men, but zationab creatures ; could we 
imagine, do you think, ſuch fantaſtical people to 
duell upon the earth, as mankind are? is it poſſible 
we ſhould: have an idea of ſo ſtrange a compoſi- 
tion, a creature of ſuch fooliſh paſſions, and ſuch 
wiſe reflections? allotted: ſo ſmall a ſpan of life, 


and yet purſuing views of ſuch extent? ſo learned. 


in trifles, and ſo ſtupidly ignorant in matters of: 
the greateſt i importance? ſo much concerned for li- 
berty, and yet have ſuch great inclinations to fervi-. 
tude ? ſo deſirous of happineſs, and yet fo very. 
incapable of attaining it? The people in the moon 
muſt. be, wiſe, indeed; to ſuppoſe. all ths of us. 
But do not we ſee ourſelyes continually, and yet 
we cannot ſo much as gueſs how we were made ?: 

0 7 - , ſo 
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ſo that ſome have gone ſo far as to ſay, the 
Gods, when they created us, were drunk with. 
nectar; and when they were ſober again, could- 

. not chuſe but laugh at their own handy-work, 

| Well, well, ſays the marchioneſs, then we are 
ſafe enough; the inhabitants of the moon can 
never gueſs at us, but I could wiſh we were a 
little better acquainted with them ; for it troubles 
me that we ſhould ſee the moon above us, and 
yet not know what is done therein. Why, ſays 
I, are not you as much concerned for that part 
of the earth called Terra Auſtralis, which is not 
yet diſcovered? what creatures inhabit. it, and: 
what they do there ? for we and they are aboard 
the ſame ſhip; they poſſeſs the prow, and we the 

poop, and yet there is no manner of communica» - 

tion between us; they know not at one end of the: 
veſſel, who lives there, or what is done at the 
other ; and. you would know what paſſes in the 
moon, which is another great ſhip, ſailing i in the 
heavens at a vaſt diſtance from us. 

\_ . Oh, ſays ſhe, as for the inhabitants of the Ter- 
ra Auſtralis, I reckon them all as good as diſco- 
vered, and can gueſs at theſe people, though [ 
never heard a word of them. It is certain, they 
all muſt very much reſemble us, and we may know 
them better whenever we pleaſe. They muſt al- 
ways ſtay where they are, and cannot eſcape from 
us: it is only going to ſee them when we will; 
but we cannot get into the moon, if we would; 
ſo that I deſpair of knowing what they do there. 
You will laugh at me, ſays I, if I ſhould anſwer 
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you ſetiouſiy; perhaps I may deſerve it, and yet, 
I fancy, J can ſay a great deal in defence of a 
whim that is juſt now come into my head; which 


know not from whence it has taken its riſe, it is. 
o impertinently odd. But I wilt lay a wager that 
Pll make you own, in ſpite of your reaſon, that 
one of theſe days there may be a communication 
opened between the earth and the moon. Do but 


were in, before it was diſcovered by Columbus, 
bow profoundly ignorant were thoſe people; far 
from being acquainted with the ſciences,” they did 
not know the moſt ſimple and moſt neceſſary arts x 
they went naked, had no other arms but hows: 
and did not apprehend that men might be carried 


ſpace, that men were forbid to paſs ; but thought: 
It was- Joined to the heavens, and beyond it, was 
nothing: it is true, that after having fpent whole 
years in hollowing the trunk of a great tree, with 
ſharp ſtones, they put themſelves to fea in this. 


and waves drove them-; but how often was their 
canoe overſet, and they forced to recover it again 


ming: and yet, had any one but told them of ano- 
ther kind of navigation, incomparably more perfect 
and uſeful than their own, that would eaſily convey 
them over that infinite ſpace of water, to any 
part, and in any manner that they pleaſed z. that 

: : -_ they 


has an air of probability that ſurprizes me. I. 


conſider the ſituation the inhabitants of America 


by animals; they looked upon the ſea as a wide 


trunk, and floated from land to land, as the wind 


by ſwimming ? ſo that, except when they wers on 
land, it might be ſaid they were continually fwim- 


. 3 
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they might: ſtop in the middle of the waves, and; 
in ſome ſenſe, command the. winds ; in ſtiort, that 
this vaſt dean ſhould be no obſtacle to their con- 
verſing with another different people beyond the 
ſra:; do you think they would have believed you? 
and yet at laſt the day is come, when, an unheard 
of, and moſt ſurprizing ſight appears; enormous 
bodies, Which ſeem to have, white wings, ars 
ſeen to fly upon the ſea; to vomit. fire. from, all 
parts; and to caſt on their ſhores an unknown, 
people, ſcaled; over. with iron; who diſpoſe, and; 
govern: monſters. as they plaals, carry thunder in 
their, hands that deſtroys whoever. reſiſts, them: 
from. whence came they? ha hath brought them 
ever the ſea? who gave them the diſpoſal of th's 
fire? are they gods? are they the offspring of the. 
ſun? for certainly they are. nat men. (1 E), 


m we dak ourſelves oblized, in juſtice to the me · 
wory of monſieut Fontenelle, to obſerve: in this _ 
that Mr. Dryden's celebrated deſcription: of 'a ſip 
taken —— - author; -e Ayr TEES 
written by» him, and tranſlated by. Mrs. Be 
before the Indian Emperor was brought upon the meyer 
| Compare | the above deſcription, of. i. of Feat with. 
Dryden's, as it here follows.. 


The object I could firſt. diſtinctihi videw; 

Was tall ftrait trees. which.on:the waters flew 4 
Wings on. their ſides, inſtead of leaves, did 

Which ther d all the breath the winds 1 blows, 
And at their roots rew floating palaces, | 

- Whoſe out-blow'd cut the ſons. 

All turn'd their ſides, and to each other ſpoke: 
T:faw their words break out in fire and ſmoke. 

Sure is their voice that thunders from on high, 


Or theſe the younger brothers of the ſky. 
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Do- but conſider with me, madam, the ſurprize 
and wonder of the Americans; fure there cam be: 
nothing greater; and after this, I will not ſwear 
but there may be a communication, in time, be; 
tween the moon and the earth. Did the Ameri- 
cans believe there would ever be any. betweerr 
them and Europe? a country-they- never heard of !: 
[vis true, that we muſt paſs/this: great ſpace oft 
ar, and part of the heavens, which: is bet weer 
the earth and the moon; but did not thoſe vaſtt 
ſeas ſeem at firſt as impaſſible to the Americans d;. 
Vou rave, I think, ſays: ſhe? Who denies itz 
Madam; ſaid I: Nay, but I will prove it, repllep: 
ſhe; Ido not care for your bare ovning it: did 
you not own the Americans were ſo ignorant that: 
they had not tlie leaſt conception of croſſing the 
ſea; but we; who know a great deal. more: thaw 
they, can imagine and fancy a method of going 
through the air, if we were aſſured it was to be 
done, Mt e WES | * 
It: is ſomewhat more than fancy: to ſuppoſe . it: 
poſſible; we already begin to-fly a little; repliea 
I; for ſeveral people. have. found the ſecret of fas 
tening wings: to-themſelves,, which- bear them up 
in the air, to move them as they pleaſe, and to 
fly over rivers. I cannot ſay, indeed, they Have 
yet made an eagleꝰs flight, or that it does not coſt 
now and then a. leg or an arm to one of theſe no 
birds; but this may ſerve to repreſent the firſÞ 
planks that were laid on the water, and which 
were the beginning of navigation; there were na 
reſſols then thought of to ſail: round 9 
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the Americans, who knew nothing of navigation, 
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and yet you ſee what great ſhips are grown, by lit- 
tle and little; from thoſe rude planks. (12) The art 
of flying is but newly invented; it will .improye 
by degrees, and in time grow perfect; then we 
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may fly as far as the moon. We do not yet pre- 


tend to have diſcovered all things, or that what we 
have diſcovered can receive no addition; and there- 
fore, pray let us agree, there are yet many things 


to be done in the ages to come. I will never con- 


ſent to this, ſaid ſne, that mankind will carry the 


art of flying to that perfection, but that they will 


immediately break their necks. Very well, an- 


ſwered I; if you inſiſt upon it, that mankind will 


be always ſuch bad flyers, they may fly better in 
the moon; it is no great matter whether we go to 
them, or they come to us; we ſhall then be like 


and 


; (1 2) The * of frying is But 2 invented] This 


art is one of the great things wanted in mechanics, at- 


tempted in divers ages; the diſcovery whereof ** 
rove of great ſervice and difſervice to mankind. No 
y ever bid ſo fair for this invention as the famous fryar 
Bacon, who lived more than 500 years ago. He not 
only affirms the art feaſible, but aſſures us, he himſelf 
knew how to make an engine, in which, a man ſittin 
might be able to carry himſelf through the air, like a bird; 
— affirms, that there was another —— who had ac- 
tually tried it with ſucceſs. The ſecret conſiſted in a 
couple of large thin hollow copper globes, exhauſted of 
air; which being much lighter than air, would ſuſtain a 
chair whereon a perſon might fit. Father Franciſco Lana, 
in his Prodromo, propoſes the ſame thing, as his own 
thought; he computes, that a round veſſel of = 
braſs, 14 feet in diameter, weighing 3 ounces the N 


— 
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and yet there were very good ſhips at the other end 
of the world. Were it ſo, ſays ſhe, in a fort of 
a paſſion, the inhabitants of the moon would have 
been here before now. All in good time, ſays 13 
the Europeans were not in America till about the- 
end of 6000 years; ſo long were they in improv- 
ing navigation to the point of croſſing the ocean. 
The people in the moon may have already made 
ſome ſhort voyages in the air; they may be now. 
exerciſing continually, and by degrees will be 
more expert, and when we ſee them, God knows 
how we ſhall be ſurprized. It is unſufferable, ſays 
the, you ſhould puſh things fo far, and - juſtify». 
your ridiculous fancy by ſuch falſe reaſoning. F 
am going to demonſtrate, ſays I, that you -re- 
proach me very unjuſtly : conſider, madam, that 
7! | wn  - 


| NR. e een 
foot, will only weigh 1848 ounces ; whereas a quan- 
tity of air of the ſame bulk, will weigh 21554 ounces : 
ſo that the globe will not only. be ſuſtained in the air, but: 
will carry with it a weight of 373 ounces; and by in- 
creaſing the bulk-of this globe, without i the 
thickneſs of the metal, he adds, a veſſel might be made 
to carry a much greater weight. But the fallacy is ob- 
vious ; a globe of the dimenſions he deſcribes, Dr. Hooke 
ſhews, would not ſuſtain the preſſure of the air, but be 
cruſhed inwards. Beſides, in whateyer propertion the 
bulk was increaſed, in the ſame proportion muſt the 
thickneſs of the metal be increaſed likewiſe z and con- 
ſequently the weight alſo : ſo that there would be no 
advantage in ſuch augmentation. RS . 
The fame author deſcribes an engine for flying, in- 
rented by the' Sieur 2 a dds iat Sable, in the 
eounty of Maine, in France. e's Philoſoph. 
Collections, No. 1.] Biſhop Wilkins, in his wann 


xther of the upper regions, 
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the: knowledge. of the world. is unfolded by-de- 
grees; for the- ancients were very poſitive, that 
both the torrid and, frigid zones wera not habit- 
able, by reaſon of their exceſſive heat and cold; 
and in the time of the Romans, the general map 
of; the world was but very little extended beyond 
that of their own empire; which, though, in one 
reſpect, it expreſſed much grandeur ; ; in another 
ſenſe, was a ſign of as great ignorance: however, 
there were men found both in very hot and i in very 
cold countries; ſo that you ſee the world is already 
increaſed: After this, it was thought that the 
ocean covered the whole earth, except what / was 


e e en . (13) there was no talk of the as · 


cal Magic, has given an ample account of the various 
attempts of ws ge to carry on this art, to which work | 


the ter is referred for many curious particulars rela- 


tive thereto. - . 
Ovr- author: ſcems»to have: ſpoken rather- by — 
amuſement, than in earneſt, aa to flying to the! moons: 
for he himſelf has-afterwards, in: the third canvelationy 
given: an unaſwerable objection to it; witz the diſferent 

of our air; and the atmoſphere: of the moon, if 
has any; for we cannot. exift-at- the tap of of Pp 
mountain; where the air is very — 
22 we naturally. tend towards the earth: — 
not ſee how it is le to get beyond the power aß ; 
Ns attraction; and if we did, am heavy body would them 
tend towards the fun, whoße power may, beyond the: 
ſphere of the earth's: attraction, be fur i y- to that 
of the moon. The height which large birds fly to, ih 


but inconſiderable, when compared to that of the at- 


„that the: thin air π? 
ſufficient energy cen 
to ſo a ſmall fowl, 


0 * There was no talk 7 the antipedes.] Theſe are 
people 


moſphere ;. nor · is ĩt to be ſu 


* 
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tipodes, nor ſo much as 'a thought of them; for 
who could fancy their heels at top, and their 
heads at bottom? and yet, after all their ſine rea- 
ſoning, the antipodes were diſcovered : here is 
now another half of the world ſtarts up, and a 
new reformation of the map. You well under- 
ſtand me, madam ; thefe-antipodes have been diſ- 
covered, "contrary to expectation: ought we tu be 
under the leaſt apprehenſion” that we are arrived 
at the ultimate point of human knowledge? the 
world will unfold itſelf, perhaps, more to us here- 
after; we know the road to the moon, but we 
are not yet got there; all things muſt be done in 
order, the whole earth muſt be firſt diſcovered; 
and till we are perfectiy acquainted with our own 
habitation, we ſhall never know that of our neigh- 
bours, the people of the moon. Without fool- 
ing, ſays the marchioneſs, looking earneſtly upon 
me, you are ſo very profound in this point, that I 
| begin. 
people on oppoſite” ſides of this: globe, whoſe feet are 
towards ours; and their heads, relative to us, downwards. 
The centre is, in reality, the lowermoſt point of the 
earth, which, could we dig ſo far, we could defcend 
no further ; for 3 we muſt from that poi 
aſcend. And was it poſſible to bore an bole through the 
globe, from ſurface to ſurface, a ſtone dropped in at 
either end, would at length reſt at the centre. In the 
fame manner every perſon and thing, on any part of this 
globe, gravitates towards the centre. | 
Plato is faid to have firſt ſtarted the notion of the an- 
tipodes ; and indeed, as he conceived this globe to be 
a ſphere, it was eaſy for him to infer, that there muſt be 
antipodes. Lactantius and St. Auguſtine, laughed at 
this notion. Boniface, archbiſhop of Mentz, and * 
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begin to think you are in earneſt, and that you be- 
lieve all you ſay on this ſubject. Not ſo, neither, 
fays I; but I would ſhew you, madam, how. eaſy 
it is to maintain a chimerical notion, that may per- 
plex perſons of underſtanding, but never convince 
them; there is not any argument ſo perſuaſive a 
truth, which has no need to exert all its proofs. 
Truth enters ſo naturally into the mind, that 
when we learn any thing for the firſt time, it ap- 
pears as if we only remembered the thing learned, 
or exerted the faculty of our memory. I thank 
you then, ſays ſhe, for impoſing on me no longer; 
for I confeſs your falſe reaſoning diſturbed me, but 
now I ſhall ſleep very quietly, if you will be fo 
obliging as to retire for to-night. 


* 
- 'The 
* 
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of pope Zachary, in the 8th century, declared a biſhop 
of that time, one Virgillius, an heretic, for maintaining 
this doctrine. Hiſtory alſo informs us, that Spigelius, 
biſhop of Upſal, ſuffered martyrdom at -the ſtake, for 
defending the notion of the antipodes. And, indeed, 
the chriſtian fathers were not the only perſons that diſ- 

uted this truth, which every ſailor is now convinced of. 

ucretius has done it long before them, at the end of 
his firſt book, v. 1063. &c. See alſo Plutarch, /ib. de 
facie in orbe lunæ; and Pliny, who endeavours to refute 
this opinion, ib. ii. cap. 65. , 
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The Tu1RD EVENING. 


Particulars concerning the W ORLD in the Moo N, 
and proc, of the other PLANETS being habitable, 


| me, during the next day, to proceed where 
| left off; but I told her, ſince the moon and ſtars 
were become the ſubject of our difcourſe, we 
ſhould truſt our reſveries with nobody elſe; at 
night, therefore, we went again into the park, 
which was now wholly dedicated to our learned 
converſations, 
Well, madam, ſays I, I have great news for 
you; that which I told you! laſt night, of the 
moon's being inhabited, according to all appear- 


fancy got into my head, which puts thoſe people 
in great danger. I cannot, ſays her ladyſhip, fuf- 
fer this. Yeſterday you were preparing me to re- 
ceive a viſit from the lunarians, who might one 


there are no ſuch folks. You muſt not trifle with 
me thus ; you have made me believe the moon 
was inhabited ; I ſurmounted the difficulty I had 
to imagine it, and do now believe it. You are rl 
little too quick, replied I; we onght to reſerve 
balf 


HE marchioneſs would fin have engaged - 


ances, may be otherwiſe now. There is a new 


day come here; and now you would inſinuate 


— —— — — — 
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half of our aſſent free and diſengaged, hat we. 
may admit of a contrary opinion, if there ſhoud 
be occaſion. I am not fatisfied with -this, thy 
ſhe ; muſt we not reaſon concerning. the moon 
as 4 Pariſian might about St. Dennis? No, fays 
I, the moon does not ſo much reſemble. the 
earth, as St. Dennis does Paris: the ſun draws 
vapours from the earth and exhalations from the 
water, which mounting to à certain height in 
the air, do there aſſemble, and form clouds; theſe 
ſuſpended clouds are driven irregularly round the 
globe, ' ſometimes ſhadowing one oountry, and 
ſometimes another; he then who beholds the 
earth from afar off, will ſee frequent alterations 
upon its ſurface, becauſe a great country, over- 
caſt with clouds, will appear dark or light, 26 
the clouds ſtay, or paſs over it; he will ſee ſpots 
on the earth, which often change their place, 
and appear or diſappear as the clouds remove; 
wie ſhould fee therefore theſe changes wrought 
upon the moon, if there were any clouds about 
her; yet on the contrary, all her ſpots are fixed, 
and her light parts continue always the ſame, 
here hes the difficulty; for by this reaſon, we 
know the ſun never draws any exhalations or 
vapours above the moon; ſo that it appears ſhe 
is a body infinitely more hard and ſolid. than the 
earth; whoſe ſubtle parts are: eaſily ſeparated 
from the reſt, and mount upwards. as . ſoon 386 
heat puts them in motion: henee, we neceſlarily 
conclude that the moon muſt, be a heap of rock 
.and marble, where. noreVaparation can ariſe 2 | 


— 


where there is water, that there can be no wa- 
ter at all, where there is no exhalation z and 
what fort of inhabitants muſt thoſe be, whoſe 


chioneſs ; you have forgot ſince you aſſured me, 
that the learned from hence diſtinguiſh ſeas in 
the moon, All conjecture, madam, replied I, 
though for your ladyſhip's ſake, I am very ſorry 
for it; for thoſe dark places we took to be ſeas, 
- may perhaps be nothing but large cavities ; it is 
hard to gueſs right at ſo great a diſtance, But 
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"I 


people in the moon? Not altogether, replied I, 
we will neither determine for nor againſt them. 


9 


I cannot be ſo perfectly indifferent as you would 
have me to be, but muſt believe one way or 
other; therefore, pray fix me quickly in my opi- 
non, as to the inhabitants of the moon; pre- 
ſerve or annihilate them, as you pleaſe; and yet 
methinks, I have a ſtrange inclination for them, 
and would not have them deſtroyed, if it were 
poſſible to ſave them. You know, ſays I, ma- 
dam, I can deny you nothing ; the moon ſhall be 
no longer a deſart, but, to give you pleaſure, we 
will re-people her, Since to. all appearance the 
ſpots in the moon do-not ever change, I can- 
not conceive there are any clouds about her, 
that ſometimes abſcure one part, and ſometimes 
mother; yet this does wt hinder, but that the 

L moon 


, ” 


— 
„ 
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country affords no water, is all rock, and pro- | 
duces nothing? This is very fine, ſays the mar- 


will this ſuffice then, ſays ſhe, to extirpate the 


I muſt own my weakneſs, (if it be one) ſays ſhe, 
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ſides, exhalations ſo naturally and neceſlarily ariſe _ 
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moon ſends forth exhalations and vapours.” "The | 
clouds, which we ſee in the air, are nothing but 1 
exhalations and vapours, which, at their « | 
out of the earth, were ſeparated into ſuchgninte 
particles, that they could not be diſcerned ; but 
as they aſcend higher, they are condenſed by the 
cold, and by the re- union of their parts, ure 
rendered viſible ; after which they become great 
clouds, which fluQuate in the air, their proper 
region, till they return back again to us in rain: 
however, theſe exhalations and vapours ſome- 
times keep themſelves fo diſperſed, that they are 
imperceptible ; or if they do aſſemble, it is (1) 
in forming ſuch ſubtle dews, that they cannot be 
diſcerned to fall from any cloud. Now, as it 
ſeems incredible the moon ſhould be ſuch a maſs, 
that all its parts are of an equal ſolidity, all at 
reſt one with another, and all incapable of any 
alterations from the efficacy of the ſun; I am 
ſure we are yet unacquainted with ſuch a body: 
marble itſelf is of another nature, and even that 

which is moſt ſolid, is ſubject to change and al- 
teration, either from the ſecret and inviſible mo- 

tion it has within itſelf, or from that which it re- 
ceives from without: it may ſo happen that the 
vapouts which iſſue from the moon, may not aſ- 
ſemble round her in clouds, and may not fall 
back again in rain, but only in dews. It is ſuff⸗ 


1) In fo uch ſubtile dexws.] Deus, in 4 
al 8 * the earth, as is now generally 
__ and as, in ſome ſort, is vifible after an 
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cient” for this purpoſe, that the air with which 


the moon is ſurrounded (is particular to her, as 


well as that of the earth is to it) ſhould ſome 
what vary from our air; and the vapours of the 
moon be a little different from thoſe of the earth, 
which is very probable. Hereupon the matter 
being otherwiſe diſpoſed in the moon than. on 
the earth, the effects muſt be very different; 
though it is of no great conſequence whether 
they are or no; for from the moment we have 
found an inward motion in the parts of the moon, 
or one produced by foreign cauſes, here is enough 
for the re-appearance of its inhabitants, and a 
ſufficient and neceſſary fund for their ſubſiſtence. 
This will furniſh them with corn, fruit, water, 


and what elſe we pleaſe to allow them ; I mean | X 


according to the cuſtom or manner of the moon, 
which I do not pretend to know; and all pro- 
portioned to the wants and uſes of the inhabitants, 
with whom, I own, I am little acquainted. _ 

That is to ſay, replied the marchioneſs, you 
know all is very well ſupplied, without knowing 
how it is ſo; which is a great deal of ignorance, 
founded upon a very little knowledge ; however, 
comfort myſelf, that you have reſtored the 
moon her inhabitants again, and have enveloped 
her in an air of her own, without which a E 
would ſeem to me but very naked. 

It is theſe two different airs, madam, that hin- 
der the communication of the two planets; if 
it was only flying, as I told you yeſterday, who 


knows but we might improve it to perfection 
E 2 bereafter? 
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hereafter ? Though, I confeſs, there is but little 
hopes of it; the great diſtance between the mom 
and the earth is a difficulty not eaſily to be ur- 
mounted; yet were the diſtance but inconſide- 
rable, and the two planets almoſt contiguous, it 
would be ſtill impoſſible to paſs from the air of 
the one, into the air of the other: water is the 
air of fiſhes, they never paſs into the air of bird, 
nor the birds into the air of fiſhes ; and yet itis 
not the diſtance that hinders them, but both are 
impriſoned by the air they breathe in; we find 
- our air conſiſts of thicker and groſſer vapours than 
the air of the moon. So that one of her inha- 
bitants, arriving at the confines of our world, as 
ſoon as he enters our air, will- inevitably drown 
himſelf, and we ſhall ſee him fall . on * 
earth. 
I˖ͤͤs ſhould rejoice, ſays the chsch to fe 
a ſhip-wreck of a good number of theſe lunar 
people ; how pleaſant would it be to behold them 
lie ſcattered on the ground, where we might con- 
ſider, at our eaſe, their extraordinary figures ? 
But, replied I, ſuppoſe they could ſwim on the 
outward ſurface of our air, and be as curious to 
fee us, as you are to ſee them; ſhould they an- 
-gle, or caſt a net for us, as for ſo many fiſh, 
-would that pleaſe you ? Why not, ſays ſhe, ſmil- 
ing? For my part, I would go into their nets of 
my own accord, were it but for the plealure of 
ſeeing ſuch ſtrange fiſhermen. 
Conſider, madam, you would be very ſick, 


when you were drawn to the pal er Ee 


dive; and thoſe that can, if it be poſſible to get 
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chere is no reſpiration in its whole extent, (a) as 
is the caſe on the tops of ſome very high moun- - 
tains : and. J admire that they, who have the fol- 
ly to believe that thoſe Genii, whom they allow 
to be corporeal, . and. to inhabit the moſt pure- 
and refined air, do not tell us, that the reaſon 
why they pay us ſuch ſhort and ſeldom viſits, is, 
that there are very few among them who can 


through the thick air where we _ cannot lay 


long below. 
E 3 Here 
(2) 4s 3 the caſe, on the Aves ſome very bigh 
tains. 9 the ſurpriſing e - 
* of oy human bodies, ef >ecially on: 


En ESTs 


Coles pare of = world, the reader. is deſired 
to conſult a late account pu publifhed by Don John de lo. 
who paſſed over them; who informs us, that tra- 
vellers 2 on their tops, frequently ſeized with bleed- 


8 „ng, verügees, fainting, and other 


e hill, and de moſt - 
mous ridges of mountains, are no real ob to the 
globular form of the earth. wever they 
may render. it to our limited fight, vaſtly uneven and 
rotuberant ; yet, they bear no more to the 
intire ſurface of the terraqueous ball, chan a particle of. 


duſt, caſually dropt on the mathematician's , bears 
to its whole circumference. Conſequently the round 
figure is no more deſtroyed in the one caſe than in the. 


other. And if fuch bad effe®s are produced at ſo very 
ſmall an elevation as our higheſt mountains are, in re- 
ſpect of the rotundity of the earth, what muſt be the 


conſequence, if we could y, by an RY. 
raiſe ourſelves higher in K aN 7 1 | 
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Here then are the natural barriers, which des 
fend the paſſage out of our world, as well ts 
the entrance into the moon; and as we can only 
gueſs at that world, let us fancy all we can of it. 
For example, -I will ſuppaſe that they muſt there 
fee the firmament, the ſun, and the ſtars, of 4. 
nother colour than what we ſee them ; all theſe 
appear to us through a kind of natural optic glaſs, 
which changes and alters the objects. This is 
our air, mixed with vapours and exhalations, and 
which extends itſelf very high. Some of our 
modern philoſophers pretend, that of itſelf it is 
blue, as well as the water of the ſea, and that 
this colour neither appears in the one nor in the. 
other, but at a great depth; the firmament, ſay 
they, where the fixed ſtars are placed, has no 
peculiar light of its own, (3) and by J 
muft appear black; but we ſee it through the 
 - (3) And „ conſequence: nf Ae A Dads 
Gn. V. II. p. 100 7 Thb babe are nothing but 
an immenſe fj which cannot be ſeen, and would ap- 
black, if innumerable rays of light, flowing from 
the heavenly bodies, did not continually our 
atmoſphere; moſt of them come to us theſe bo; 
dies in right lines, yet a great many ſuffer various reflec · 
tions in the atmoſphere, and enlighten it all ; which 
is the reaſon that, in the day, bodies are enlightened 
even without the reflection of the clouds, to which 
the folar rays cannot come directly. 
Fontenelle might have drawn a kind of compariſon 
from our torrid zone to have ſatisfied the marchioneſs: 
there the air is ſo much rarißed by the ſun's heat, that 
the fineſt ſky we ever ſee in our northern climates, can 
never equal the ſplendor and beauty of the heavens, - 
eſpecially at night, in hot countries. 
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air, which is blue, and therefore to us it appears 
blue; which if ſo, the beams of the ſun and 
ſtars cannot paſs through the air without being 
tinged a little with its colour, and loſing as much 
of their own; yet, were the air of no colour, it 
is very certain, that through a great miſt, the light 
of a flambeau, at ſome diſtance, appears red, 
though it be not its true natural colour, Our air 
is nothing but a great miſt, which changes the 
true colour both of the ſky, ſun, and ſtars ; it be- 
longs only to the celeſtial matter to bring us the. 
light and colours as they really are, in all their 
purity ; ſo that ſince the air of the moon is of a- 
nother nature than our air, it is either in itſelf 
tinged with another colour, or at beſt is another 
kind of miſt, which varies the colours of the ce- 
leſtial bodies; in ſhort, as to the people of the, 
moon, their medium, through which they ſee. 
every thing, is changed. 

If it be ſo, ſays the marchlcooks I prefer this a- 
bode before that of the moon; I cannot believe 
the celeſtial colours are ſo well adjuſted there as 
they are here; for inſtance, let us put green ſtars. 
on a red ſky, they cannot be ſo agreeable as 
ſtars of gold on an azure firmament. One would 
think, madam, you was chuſing a petticoat, or a 
ſuit of ribands ; but, believe me, nature does not: 
want fancy; leave it to her to chuſe colours for 
the moon, and I will engage they ſhall be well 
ſorted ; ſhe will not fail to vary the proſpect of 
the e at every different point of ſight, 
and the alteration ſhall always be very agreeable. 

E 4 I know 
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1 know very well, ſays the marchioneſs, her | 
kill in this point; the is not at the charge of 
changing the objects, but only the glaſſes, and 
has the credit of this great variety, without be- 
ing at any additional expence: with a blue air, 
ſhe gives us a blue firmament ; and perhaps with 
a red air, ſhe gives to the inhabitants of the 
moon a red firmament, and yet it is always but 
the ſame firmament ; nay, I am of opinion; the 
has placed ſpectacles in our imagination, through 
which we ſee all things, and which to every par- 
ticular man change the objects. Alexander lock - 
ed on the earth as a fine place, fit to eſtabliſh 4 
great empire; it ſeemed to Celadon a proper reſi- 
dence for Aſtræa; and it appeared to a philoſopher, 
2 great planet travelling through the : heavens, 
covered with fools ; I do not believe the appear- 
ances of things vary more between the earth and 
the moon, than they do beten the 1 of 
two different men. 

This change in our zaun ginstübns; fays * is 
very ſurpriſing ; for they are ſtill the ſame ob- 
jeas, though they appear different; when in the 
moon, we may ſee other objects we do not ſee 
here, or, at leaſt, not ſee, all there, we do ſee 
here ; perhaps, in that country they know not 
any thing of the dawn and the twilight, before 
the ſun riſes, and after the ſun ſets ; the air 
which encompaſſeth, and is above us, receives the 
rays, ſo that they cannot ſtrike on the earth; 
and, being groſs, ſtops ſome of them, and ſends - 


n hither, though indeed they were never na- 
tturally 


— 
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turally deſigned us; '(4) ſo that the aurora and 
the twilight, are favours: which nature- beſtows - 
on us: they are lights which do not fall to our 
ſhare, and which ſhe gives us over and above 
our due; but in the moon, where the air is 
apparently more pure, and therefore not ſo pro- 
per to ſend down the beams it receives from 
the ſun before. his riſing, and after his ſetting, 
theſe poor wretches have not that light of grace 
(as I may call it) which, growing ſtronger by 
os does more agreeably prepare. them for 
E 5 tdde⸗ 


(4) So that the aurora and twilight, are favours 
which nature beftows.) Beſides many other advanta- 
ges we have. from tha atmzoiphere phere, it makes the face 
of the heavens to appear bright while. the fun ſhines ;.. 
for if no atmoſphere 2 the earth, only that 

t of the heavens would be enlightened where we 
: wr, 1 * if we 55 our 2 him, we. 

ould ſee the other as as at ni t. 
and the ſmalleſt a wel 1. at noon day: 
there would be no ſubſtance to reflect the ſo raps 
2822 e which did not fall on 
| by _ would either illuminate 
the planets and * ſp themſelves out into - 
infinite ſpace, would never be tefleQed back to us. But 
the atmoſphere reflects the ſolar rays back upon us; and 
makes the whole heavens to ſhine ſo ſtrongly, chat it - 
obſcures the ſtars, and renders their faint light Inviſible. 
If there was no atmoſphere, the moment after _ 
et, it would be. as dark as at midnight; fo 5 
change would be very inconvenient to us. But, by 


means of the . our ev 
1 wa E 
inſenſible degrees: for the dag wy . oak 
the earth, is illuminated though it 


d deen, as the topy © oled wad gh ae, 
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the arrival of the ſun ; and (5) which, growing 
weaker and weaker, and diminiſhing by degrees; 
does inſenſibly prepare them for the fun's depar- 
ture: but they are in a profound darkneſs, where 
a curtain (as it were) is drawn all on a ſudden; 
their eyes are immediately dazzled with the whole 
light of the ſun, in all its glory and brightneſs; 
ſo likewiſe, they are on a ſudden enveloped with 
utter darkneſs; the night and the day have no 
medium between them, but they fall in a mo- 
ment from one extreme to another. The rain- 
bow likewiſe is not known to the inhabitants of 


are enlightened by him in the ſame manner; and it is 
the atmoſphere that reflects the ſun's light, both before 
he is riſen, and aſter he is gone down; but when he is 
28 degrees lower than the horizon, he no longer en- 
lightens our atmoſphere, and then all that part thereof 
t is over us becomes dark. During part of the ſum- 
mer, in which the ſun is not 18 degrees below the bo- 
rizon, there is a continual twilight from ſun- ſetting to ſun- 


1 i we have the time of the beginning of twilight in 
the morning, or the end of it at night, we may find the 
height of * air that reflects the light; for then the 

twilight ends, when a ray of light touches the globe 

of the earth, and is by the higheſt air reflected to our 

On, having the time, we can find the depreflion of 
e ſun below the horizon, and from thence the height 

of the air. Vide Keil's lectures, p. 235. ij 

5) Which growing weaker and weaker, and dini 

_ niſbing by degrees, does inſenſibly prepare them for the 
fur's departure.) Mr. Hervey, in his contemplations on 

the night, has very beautifully deſcribed the gradual ap- 

| of darkneſs. * The light of heaven, fays he, 
. has almoſt finiſhed his daily race, and haſtens to the 
« goal. He deſcends lower and lower, till his chant 

* wheels 


we 
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the moon; for if the dawn is an effect of the 
groſſneſs of the air and vapours, the rainbow is 
formed in the clouds, and from whence the rain 
falls; ſo that the moſt beautiful things in the 
world, are produced by thoſe things which have 
no beauty at all. Since then there are no va- 
pours thick enough, nor no clouds of rain about 
the moon, farewel the bluſhes of aurora, and the 
vivid colours of the rainbow : what muſt oynrh 
do for ſimiles to compare their miſtreſſes to, in 
that country, when ſuch an inexhauſtible fund 
of ſimiles is taken from them ? 

Nay, I ſhall never lay the loſs of their fimiles 
much to heart, ſays the lady, and I think them 
well enough recompenſed for the loſs of our 
dawn, and rainbow; for by the ſame reaſon, | 
they have neither thunder nor lightning, both 
which are formed in the clouds: how * 

| ne | 


« wheels ſeem to hover on-the utmoſt verge of da 
And what is ſomewhat remarkable, his orb, upon 2 
un = of ſetting ings gone | broader: the ſhadows, j juſt 
fore they are loſt in undiſtinguiſhed ra Wy ge are 
« fur dan 8 
N is now, half immerod beneath 
1 the 7 go He is taking leave of our hemif- 
* phere, and gilds the plains with a languid luſtre. 
„ But, could I view the ſea, at this juncture, it 
„would yield a moſt amuſing and curious 


„The rays, ſtriking horizo 2 
ment, give it the a 

reflected in many Kent e b 

: 1 pan of walks alonj fand -beach, 
A ſtranger, as he the ſandy 
and, loſt in peafive attertion, liſtens to the uner- 
g. 
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are their days, the'ſon continually ſhining 7 How 
pleaſant their nights, when not the leaſt ſtar i 
hid from them? They never hear of ſtorms or 
tempeſts, nor any of theſe things, which ſeem 
to us the plain effects of the wrath of heaven 
Do you think then they ſtand in need of our pity? 
You: are deſcribing the moon, ſeys I, like an 
inchanted iſland ; but do you think it is ſo plea- 
fant to have a ſcorching ſun always over out 


EF. T4 * : 

ings of the reſtleſs flood, is agreeably alarmed 

2 — decorations of the ſurface. With 22 
* ment and with wonder, he ſees the curling waves, 
« here gliſtering with, white, there glowing: with purs 
« ple ; in one place r an azure tincture; in ano» 
« ther, glancing a caſt of undulating green; in the 
« whole, exhibiting a piece of fluid ſcenery, that maß 
« vie with yonder pencil tapeſtries, 1 
« in the loom, and tinged with the dyes of heaven 
But, while I am tranſported by fancy to the ſhores 
« of the ocean, the great luminary is ſunk beneath the 
«« horizon, and totally diſappears: The whole face of 
«* the graund is over{pread with ſhades; or with what 
one of the fineſt painters of nature calls, a dun ob- 
* ſcurity. Only a few very fuperior eminencies are 
« tipt with ſtreaming ſilver. The tops of groves, and 
« lofty towers, catch the laſt ſmiles of day ; are ſtill 


| © irradiated by the departing, beams. But oh ! bow 


« tranſient is the diſtinion ! e | 
4e like all the bleſſings, which mortals enjoy „it is 
« gone, almoſt as ſoon as granted. See f how. lan- 


I guithingly it trembles on the leafy ſpire; and glim- 


„ mers with a dying faintnefs on the mountam's brow.. 
© The little vivacity that remains, decays out mo⸗ 
„* ment. It can no longer hold it's ſtation. While | 
7 8 expires; and refigns the world to the gu- 


* 


ours, and not the leaſt cloud to moderate its heat ? 
Though I fancy it is for this reaſon that nature- 
bas made great cavities in the moon, we can 
diſcern them eaſily with, our teleſcopes ; for they 


are not ſeas, but ſo many caverns or vaults _ 


in the middle of a. plain; and how OT. 


FD, Now Twilight grey B 
Has in her ſeber livry all things clad. Mrrox. 


« Since the ſun. is departed, from whence can it pro- 

« ceed that I am not involved in pitchy darkneſs * 
« Whence, thoſe remainders of diminiſhed brightneſs ?. 
« which, though ſcarcely forming a refulgence, yet 
* ſmooth the ' brow of night, I ſee not the 
«* ſhining orb, and yet am cheared with. a portion of his 
4 ſoftened ranger... e 55," 
« Does he reme us in his progreſs through other 

_ © climes; and ſend a detachment of his rays to eſcort- 
us, in our further motidns ;z. or cover if] may uſe - 
the military term) our retreat from the ſcene of aCtion ?- 
« Has he bequeathed us à dividend of his beams; 
+ — to — = circumſtances eaſy; and our 
tuation agreeable ? pours it's fo __— 

« on on the" ens of ens,” th it ſuſj the 
* operations of our hands ;| and intirely fuperſedes any 
* more occaſion for this light. | * 
„The gracious author of our being, has ſo diſpoſed 

« the collection of circumambient air, as to make it 
productive of this fine and beneficial effect. The 


* ſun-beams falling on the higher parts of the aerial. 


fluid, inſtead of paſſing on in ſtrait lines, are bent 
* inward and re to our fight. Their natural 
* courſe is over-ruled, and are bid to- wheel about; 
* on purpoſe to favour us with a welcome and ſalutary 


© viſit. By which means, the. bleſſings of light, and 


© the ſeaſon of buſineſs, are conſiderably prolonged. 


* 
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heads, where the days are-fifteen times as long as 


* And what bs a'very Wr | 


1 


No. 8875 reference to our comfort.” 
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but (6) the inhabitants of the moon, being con- 


tinually broiled by the exceſſive heat of the ſun, 


retire into thoſe great caverns; perhaps, 


live no where elſe, and it is there they build them | 
cities; for we ſtill ſee in the ruins of old Rome, 


that part of the city which was under ground, 


; 


was almoſt as large as that which was above. 


We need but take that part away, and the reſt 


would remain like one of theſe lunar towns; the 


whole people reſide in wells, and from one well 


to another there are ſubterraneous paſſages for. 


the communication of the inhabitants. I per- 
ceive, 


ed moſt conſiderably ; when the vehement heats of 
* ſummer, incline the ſtudent to poſtpone his walk, till 
te the temperate evening prevails. 8 Fa 

„The darkneſs comes not, with a blunt and abrupt 
« incivility, but makes gentle and reſpectful advances. 
« A precipitate tranſition from the ſplendors of day, to 
„ all the horrors of midnight, would be both incon- 
« yenient and frightful. It. would bewilder the tra- 


« yeller in his journey; it would ſtrike. the creation 


« with amazement ; and perhaps, be pernicious to. the 
organs bf ſight. Therefore, the gloom ruſhes not 
„ upon us inſtantaneouſly, but increaſes by ſlow de- 


2 grees 3 and ſending twilight before as its harbinger, | 


y advertiſes us of its approach. By this means, 
« we are neither alarmed nor i „ by the 
4 change; but are able to take all ſuitable and timely 

* —. 4 for its reception. Thus, ſays the author, 

« graciouſſy has providence. regulated, not only the 

« grand viciſſitudes of the ſeaſons, but alſo, the com- 

© mon interchanges of light and darkneſs, with an ap- 


(6) The inhabitants of the moon retire into theſe great 
blerves the face of the moon 


LY 


caverns.) Whoever © the face ot «© x 
with a. good teleſcope, will. diſcern it nnn | 


* 


*. 4 * . * 1 
* 
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ve, madam, you. laugh at my reſveries, and 

2 as welcome ; but to be free with your lady- 
ſhip, the ridicule turns more againſt you than 
me: for you believe the people in the moon 
muſt live upon the ſurface of their. planet, be- 
cauſe we do ſo upon ours, but the contrary 
is evident ; for as we dwell upon the ſuperficies 
of our planet, they may not dwell upon the ſu- 
perficies of theirs ; if things differ ſo much in 
this world, what muſt they do in another ? All 
things 


an admirable variety of ſpots, ſome like rocks of dia- 
monds, of a very bright uſtre, ſtrongly reflecting the 
ſun's light. Other: parts look dark ; theſe have been 
fippoled to be ſeas, lakes, and fens ; but, with good 
_ glaſſes; they appear to be great caverns and empty pits, 
whoſe Pw. Fall within them, which can never be in 
a ſea or liquid body: and within theſe dark ſpots, we 
obſerve ſome bodies o a brighter light, wherewith they 
out-ſhine the reſt. There ſeem to be no clouds or va- 
pours in the moon, from whence rain may be gene- 
rated ; for ſuch clouds would ſometimes cover the face 
of the moon, and hide ſome of its regions from our 
fight, which we never obſerue them to do. But in the 
moon there is a conſtant ſerenity, without any. dark 
weather; and when there are no clouds in our air, the 
moon conſtantly oppo with the ſame luſtre. If the 
moon has an atmoſphere, (which is as yet undetermined) 
it is very thin ; 97 the planets and ſtars, which are 
ſometimes ſeen very near its edge or limb, have. not 
| their light refracted, as it is when it paſſes through our 
atmoſphere. | 

Aſtronomers have dei the face of the moon, ac. 
cording as it is ſeen with the beſt teleſcopes ; for which 
we are obliged to the labours of Langrenus; Hevelius of 
Dantzick, Grimaldys, and Ricciolus, Italians ; who have 
taken care to note all. the ſhining parts of the moon's 
face, and even to give names to every part. "See the 
\regoing note, p. 54. &c. 
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things ma be be. very. different ae Tos hoe 
toy: are. here. 2 

It is no e * the ds; 4. c never; 
ſuffer the inhabitants of the moon to live in per- 
petual darkneſs. You will.be more concerned for 
them, madam, when I. tell you - that one of the 
ancient philoſophers long ſince diſcovered the 
moon to be the reſidence of bleſſed ſouls depat- 
ted out of this life, and that all their happineſs 
conſiſted (7) in hearing the muſic of the ſpheres, 
which is made by the motion of the celeſtial bo- 


dies: and that philoſopher, pretending to know 


exactly all they do there, tells you, that when 
the moon is obſcured by the. ſhadow of the 


earth, they no longer hear the heavenly harmo- | 


ny, but howl like fo many ſouls in purgatory; 


ſo that the moon, taking pity on them, makes 


al the haſte ſhe can to. 9120 into the light again. | 
Methinks 


In hearin the mu c © if th FEE This kad: 
of oO I er is o ken of | 2 of wel ale 


and fathers, — Hay 2 Aa as by the. re . — 
ſweetly tuned motion of the ſtats and 
Philo Judeus, 8. Auguſtine, 8. TE S.. Iſodore, 


Rethius, and many others, are ſtrongly poſſeſſed with 
the opinion of this muſic, which they 7 ons to the 
various proportionate impreſſions of the heavenly bo- 


dies upon one another, which acting under proper in- 
tervals, form an harmony. It. is impoſfible, ſay. th 

that ſuch ſpacious bodies, moving ſo much 
ty, ſhould be ſilent ; on the contrary, the atmoſphere, 
continually impelled by them, muſt yield a ſet of —4 
oportionate to the impulſions it receives ; conſequent- 
* as the do not all run the fame circuit, nor wich one - 
the Lune 4d, 2 N . 


* 
* . 
- - 


. 
„ 7 wes 


* 
* 
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Methinks then, ſays the marchioneſs, we ſhould 
now and then ſee ſame of theſe bleſſed ſouls ar- 
rive here from the moon; for certainly they are 
ſent to us; and between the two planets, fome 
think, there is a ſufficient proviſion made for the 
felicity of ſouls, by their tranſportation into. 
new world. I confeſs indeed, ſays I, it would 
be very pleaſant to ſee new worlds ; ſuch a voy- 
age, though but in imagination, is very delight= | } 
ful; but what would it be in reality? It would | | 
be much better certainly than to go to Japan, 
which, at beſt, is but crawling from one end of 
the globe to the other, and, after all, to ſee no- 
thing but men. Well then, ſays ſhe, let us tra- 
vel over the planets as faſt as we can; what ſhould * 

| hinder us? Let us place ourſelves at all the dif- 

ferent points of view, and from thence conſider 

q FELE 3. the 
the diverſity of motions, directed by the firſt cauſe, 
form an admirable ſymphony or concert. S. Ireneus, St. 

Baſil, and 8. Epiphanine, have controverted this notion, 
in itſelf ſufficiently chi Vet Milton, in his 

bymn to the creator, Paradiſe Loft, Book V. alludes to 


lt. 
And ye five other wand ring fires that move 
In myſtic dance, not without ſong reſound. | 
And Shakeſpear, ſpeaks of it more fully in his Mer- 
chant of Venice, AR V. TY 3 > 
| Look how the floor of heaven 
Is thick inlaid with patterns of bri 02 55 
| There's not the ſmalleſt orb that thou beholdeſt, 
But in his motion, like an angel ſings, 
Still quiring to the young- eyed cherubim, - | 
duch harmony is in immortal ſouls! en ed 
But while this muddy veſture of decay, 
Doth groſaly cloſe us in we cannot hear it. 
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90 CONVERSATIONS on d 
the univerſe. But firſt, have we any more to ſee 


in the moon? Yes, madam, replied I, our de- 


ſcription of that world is not entirely exhauſted; 
you cannot but remember that the two move- 
ments, which turn the moon on herſelf and about 
us, being equal, the one always preſents to our 
eyes that part, of which the other muſt conſe- 
quently deprive us; and ſo ſhe always to us wears 
the ſame face: we have then but one half of 
her which looks on us; and as the moon muſt 
be ſuppoſed not to turn on her own centre, in 
reſpe& to us, that half which ſees us always, and 
that which never ſees us, remains fixed in the 
ſame point of the firmament. When it is night 
with her, and her nights are equal to fifteen of 


our days, ſhe at firſt ſees but a little corner of the 
earth enlightened, after that a larger ſpot, and 


fo almoſt by hourly gradations, ſpreads her light 
till it covers the whole face of the globe; where - 
as theſe ſame changes do not appear to us to af- 


fe& the moon, but from one night to another, | 


becauſe we loſe her a long time out of our ſight 
I would give any thing that I could poſſibly fa- 
thom the aukward reaſonings of che philoſophers 
of their world, upon our earth's appearing im- 
moveable to them, when all the other celeſtial bo- 
dies riſe and ſet over their heads, within the com» 
paſs of fifteen days. It is probable they attribute 
this immobility to her bulk, for ſhe is fixty 
times larger than the moon; and when their 
poets have a mind to extol indolent pou 1 
doubt not but they take care to compare their 


4 . 
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inactivity to this majeſtic repoſe of the earth. 
However, this opinion is attended with one dif- 
ficulty ; they muſt very ſenſibly perceive in the 
moon, that our earth turns upon her own cen- 
tre. For inſtance, imagine that Europe, Aſia, 
and America preſent themſelves, one after another, 
to them in miniature, and in different ſhapes and 
figures, almoſt as we fee them upon maps. Now 
this ſight muſt be a novelty to ſuch travellers, 
as paſs from that half of the moon which ne- 
ver ſees us, to that which always does, How 
cautious would they be of believing the relation 
of the firſt travellers, who ſhould ſpeak of it 
after their return to that great country, to which | 
we are ſo utterly unknown? Now I fancy, ſays 1 
the marchioneſs, that they make a ſort of pilgri- 
mage from one ſide of the country to the other, 
for their diſcoveries in our world; and that there 

are certain honours and privileges aſſigned to ſuch, 

25 have once in their lives had a view of our great ; 

plaret. At leaſt, replied I, thoſe who have had 

this view, obtained the privilege of being better 

lighted, during their nights; the reſidence in the 

other half of the moon muſt of neceſſity be much 

leſs commodious in that reſpect. But let us con- 

tinue the journey we propoſed to take, madam, 

from one planet to another ; for we have now 
| had a pretty curious ſurvey of the moon. 

As we leave the moon, on that fide next the 

ſun, we ſee Venus, which puts me again in mind 

of my former reaſoning about St. Dennis. Venus 


then ſend it to one another ; their motions are 
the ſame, ſo that hitherto they are alike ; and yet, 


In. eos nia — —__ 


you had not oppoſed my argument for the inha- 


Was "TER 
IT | BY 
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turns upon herſelf, and round the ſun, a5 well an 


the moon; they likewiſe diſcover by their telef- 
copes, that Venus, like the moon (if I may ſpeak 


after the ſame manner) is ſometimes new, ſome- 


times full, and ſometimes in the wane, according 
to the different ſituations ſhe is in, with reſpe& - 
of the earth. „ 
The moon, to all appearance, is inhabited; 
why ſhould not Venus be fo too? You are fo full 


of your whys, and your wherefores, ſays the mar- 


chioneſs, interrupting me, that I fancy you ve 
ſending colonies to all the planets. You may be 


certain, madam, that is my intention, and I ſee 


no reaſon to the contrary ;z we find that all the 
planets are of the fame nature, all obſcure bodies, 
which receive no light but from the ſun, and 


if we are to believe that theſe vaſt bodies are not 
inhabited, I think they were made hut to little 
Purpoſe : why ſhould nature be fo partial, as- to 
except only the earth? But let who will ſay the 


- contrary, I muſt believe the planets are peopled 


as well as the earth. I find, ſays the lady, from 
ſeveral inſtances, you are very obſtinate in your 
opinion. It was but ſome moments ſince, that 
the moon was a deſart, and you were in no con- 


cern at it; and at this inſtant, I ſee you would be 


in a paſſion, if any one ſhould. preſume to ſay, that 
all the planets are not as well ſtocked with inhabi- 
tants as the earth. It is true, madam, at the in. 
ſtant you ſurpriſed me with your objeQions, if 


bitants 


a — 
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bitants, of the planets, I ſhould not only have 
maintained their exiſtence, ' but perhaps likewiſe 
have treated on their formation. We have our 
ſeaſons of credulity, and I never believed theſe 
things more firmly than at that juncture: and 
even now, when my ſenſes are ſomewhat cooler 


on the matter, I cannot help thinking it would be 


ſtrange that the earth ſhould he ſo well peopled, 
and the other planets not inhabited at all: for do 
you believe we diſcover (as I may ſay) all the in- 


habitants of the earth ?. There are as many kinds 


of inviſible, as viſible creatures; we ſee from 
the elephant down to the piſmire, beyond which 
our ſight fails us ; and yet counting from that mi- 
nute creature, there are an infinity of leſſer ani- 
mals, to which the ant is an elephant, which 
would be imperceptible without the aid of glaſſes. 


We ſee with magnifying glaſſes, that the leaſt drop - 


of rain- water, vinegar, and all other liquids, are 
full of little fiſhes or ſerpents, an . we could 
never have ſuſpected there ; and philoſophers 
believe, that the acid taſte of theſe liquids, proceeds 
from a ſharpneſs iſſu 
of theſe animals lodged under their tongues- 
Mix certain things with any one of theſe liquor, 
and expoſe them in the ſun, or let them ſtand and 
corrupt, they will produce a new ſpecies of little 


animals. 


8) Some even of the moll ſolid bodies, age 
nothing but an immenſe ſwarm of Nr 


(8) Same ern of tem felis holes] ume 
nies have confirmed this 3 


' thropgh the forked ſtings 
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inſects, who find for their reſpeQiye motions us 
much room and liberty as they require. A mu 
berry-leaf is a little world, inhabited by multi- 
tudes of theſe inviſible worms, which, to them, 
is a; country of vaſt extent. What mountains, 
what abyſſes are there in it? the inſeQts on one 
ſide of this leaf, know no more of their fellow 
creatures on the other, than you and I can tell 
what they are now doing at the antipodes : does it 
not appear therefore more reaſonable, that a 
great planet ſhould be inhabited ? In the hardeſt 
ſtones, for example, in marble, there are an in- 
finity of worms, which fill up the vacuums, and 
feed upon the ſubſtance of the ſtone ; fancy then 
millions of living creatures to ſubſiſt many years 
on a grain of ſand ; ſo that were the moon but 
one continued rock, I would ſooner allow her to 
be gnawed by her inhabitants, than not be inhabited: 
in ſhort, all is full of life, every thing is animated ; 
lines, madrapores, and many ſea productions, are found 
to be the neſts and work of animals. [See in the philoſo- 
phical tranſactions, An. 175% &c. Mr. Ellis's curious 
account of this ſubject.] And indeed almoſt every liquid 

is, by many of the modern philoſophers, found to be re- 
plete with living creatures; and experiments made with 
microſcopes ſhew, that the leaves of trees, their excreſ(- 
cences, and various kinds of fruit, abound with them. 
A very celebrated poet, in a beautiful paragraph on 

this ſubject, informs his readers, that all nature ſwarms 
with life. In ſubterranean cells, the earth heaves with 
vital motion. Even the hard ſtone, in the very inmoſt 
receſſes of it's impenetrable citadel, holds multitudes of 
animated inhabitants. The pulp of mellow fruit, and 
all the productions of the or feed the inviſible 
nations. Each liquid, whether of acid taſte, or 
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imagine then thoſe animals which are yet undiſco- 
vered, and add them and theſe which are but lately 
diſcovered, to what we have always ſeen, and 
you will find the earth ſwarms with inhabitants, 
and that nature has ſo liberally furniſhed it with 
animals, that ſhe is not at all concerned for our 
not ſeeing above one half of them: why then 
ſhould nature, which is fruitful to an exceſs here, 
be ſo very ſterile in the reſt of the planets, as to 
produce no living things in them ? I muſt own, 
ſays the marchioneſs, you have convinced my rea- 
ſon, but you have confounded my fancy, with 
ſuch variety, that I cannot imagine how nature, 
which abhors repetition, ſhould produce ſo many 
different kinds. There is no need of fancy, ma- 
dam, do but truſt your eyes, and you will eaſily 
perceive how nature diverſifies her works in theſe 
ſeveral worlds. R 


o 
1 
*® | 
L * a 


reliſh, abounds with various forms of ſenſitive exiſtence. 
Nor are the pure ſtream, and tranſparent air, without their 
colonies of unſeen people; - In which conſtitution of 
things, we have a wonderfh] inſtance, not only of the 
divine goodneſs to theſe minute bein 4 
a capacity for animal gratifications; but of his 

— mankind in making them imperceptible to out 


Theſe | 
By the kind art of forming heaven eſcape 
The groſſer eye of man: for, if the worlds, 
In worlds incloſed, ſhould on his ſenſes burſt ; 
From cates ambroſial, and the-neQar'd bowl, 
He'd turn abhorrent ; and, in dead of x. a 
When filence ſleeps oer all be-ſtunn'd with noiſe. 
5 h p Summer. 
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All human faces, in general, are of the fame 
er and yet the Europeans and the Afticans 
have two particular ſhapes, nay, commonly every 
family has a different aſpe& ; What ſecret then 
has nature to ſhew ſo much variety in. the ſingle 
face? Our world, in reſpe& of the univerſe, is but 
a little family, wherein the ſeveral faces have ſome 
reſemblance to each other; in another planet 
there is another family, whoſe faces have a dif. 
ferent air and make; the difference too increaſes 
with the diſtance ; for whoſoever ſhould ſee an m- 
habitant of the moon, and an inhabitant of the 
carth, would ſoon perceive they were of different 


we have the uſe of . z in another world they 


When, — Mr. Hervey, i in —— © 
the Starry Heavens, I ſtretch my wok 
merable order of beings which — 

from the loftieſt ſeraph, 

ne, to the — 2 
— the plums, * or mantle the i 
green: O how various afe the li 


* Evn the tine down thy 
A living world, thy failing fight confounds. 
To u rd, hy ing tg 
Where millions taſte the Sea bees 
From a Poem, called, TY. 


Mr, Bradley, i in ene Gantt, conn 
an inſeQ, which, after accurate examination 
to be a thouſand 1 hn he til 
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may ſpeak by ſitzus; and, (9) at a greater diſtance 
<a." un not ſpeak at all: here our reaſon 1s 
formed by experience; in the next world, ex- 
perience contributes but little towards reaſon; 
and, in the next to that, old men know no more 
than children. Here we are more troubled with 
what is to come than with what is | paſt ;; in the 
next world, they may be more troubled for what: 
is paſt, than what is to come and farther off, they 
may not be concerned about either, which, by this: 
bye, [ think is much better. Here, it is thought, we 
want a ſixth ſenſe, that would teach us many — 
of which we are now e e ſenſe 
F l ies i 


and; at the ſane time ales chat fuck. an „Al 
cule, though quite im ible to the naked eye, is a 
bulky being, compared with others, almoſt i e bes 
minute, di Lovered by Mr. Lewenhoeck. 

If then we conſider the ſeveral limbs which co 
(if one may be allowed the expreſſion) ſuch an —_ 
particle; the different ſprings which aQuate ſuch a ſet 
of limbs ; the flow of f 5 inexpreſſibly more attenua- 
ted, which put theſe ring ih motion; the various 
fluids that circulate ; the different ſecretions that are 
performed ; together with a proportionable minuteneſa 
of the ſolids, before they al 1. at their full growth 3, 
not to mention other 15 "aſtoniſhing modes of dimi- , 
nution ;' ſure we ſhall ſee the ut occaſion to a- 
knowledge, that the adored maker i is, Maximus in mini- 


nit; greatly glorious, even in his ſmalleſt works. 


00 At a greater diſtance they may not ſpeak at all.] 
As 5 may reaſonably ſuppoſe the aha rant of the 


ocher planets to be rational, fo we may juſtly ima magige them 
to be ſocial beings. If fo, rene Goes tit dem to be 
ſerious in this article: For as Mr. ee 
u, with regard to us, If men nature : 
been framed for ſolitude, ey ha hve felt an 

| « impull 
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is apparenti in another world, where (10) they 
may want one of the five which: we enjoy; tx, 
perhaps there / is a much greater number of ſenſes, 
hut in the. partition we have made of them with 
the inhabitants of the other planets; there are 
but ſi ve fallen to our ſhare, with which we are 
well contented; for want of being acquainted with 
the reſt. Our ſciences: have; bounds, which the 
wit of man could never 'paſsi;- there is: s point 
where they fail us on a ſuddem; the-reft is reſor vel 
for other worlds, where: ſomewhat which woe 
know may be unknown to them. This planet 
enjoys the pleaſures: of Love, but lies deſolated in 
ſeveral places by the fury of war; in another 
planet they may enjoy perpetual peace, yet in 
the midſt of that peace, may not know any thing 
of love, and time may lie heavy on their hands ; 
in a word, that which nature practiſes here in 
little, in diſtributing her gifts among mankind, 


* impulſe to converſe with one another; and if, like 
1c lower animals, they had been, by nature i 

4 they would not have recognized the proper ſubjes 
« of diſcourſe.” —And © That ſpeech js the joint energy 
« of our beſt and nobleſt faculties, (that is to ſay, of our: 
« reaſon and ſocial affection) being withal quf pecul 
« diſtinction and ornament, ay ac So thep 
inhabitants might as well be irration e onens 
ay ſocial bein they could not be, unleſs they have a 
peculiar — * of perception, ſamewhat like. what ibe 
ſchool- men call intuition, of which we have ng 1064+ - | 

+ (19) They may want one of the five.] With z ud 
to our ſenſes, we may he ſaid to have but one, viz. 


all our ſenſes may be reduced to this one, and the othet 
four are only ſubdiviſions of it. 1 


R 
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ſhe may practiſe at large in ther worlds v here ſhe 
makes uſe of that (I i) admirable ſecret ſhe has to 


diverſify all things, and, at the ſame time, makes 


them equal, by compenſating for the inequality. 
But is it not time, madam, now to-be ſerious, 


have I given you enough of chimera? Trouble 
not yourſelf, ſays ſhe ; fancy is a great traveller; 
already comprehend.all theſe worlds, and form 
to myſelf their diffexent Lrarabink ot auitania ; 
ſome: of: them, n wn, v, extrabidi- 
E 00 1 


(11) Admirable ſecret ſbe has to diverſify all things.) 

Our author's ima n is lively ; yet. his 1. 
changes are, and muſt neceſſarily be made according to 
the idea we have, as derived from ſenſe, that being the 
origin of our ideas ; and the whole is only or 
fancy : for as to the inhabitants of the other worlds, we 
cannot know any thing of them with certainty, and can 
only draw concluſions from a chain of reaſoning con- 
cerning them. Allowing the author's opinion juſt, as to 
the various and different perfections the inhabitants of 


different planets may enjoy; wwe may carry our ima 
tion a degree farther, and ſuppoſe there is a — . or 


ſtate, where every awry . united, and the 
= thereof may ha t ultimate | point, to 
which immortal beings are, by their great Creator, deſtined 
to arrive. We would be here underſtood to mean ſuch ba 
perfection, as reaſonable, yet created, beings, may be 
ſuppoſed to enjoy. 


Milton thinks, that the inhabitants of the moon are 
either tranſlated faints, or ſpirits of a middle nature be- 


tween angels and Men. 


Thoſe argent fields more li 
Tranſlated ſaints, or middle le Gries bak 
Betwixt th angelical and — Bas 


7A | Par. Loſt. B. ii. v. 460. 
But 
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nary; I ſee at this moment, a thouſand various 
figures, though I cannot well deſcribe them. 
Leave them, ſays I, to your dreimis'; we hall 
know to-morrow whether they repreſent the i mat- 
ter faithfully, and what they have taught You, in 
relation to the inhabitants of any of the planets, 


"5 > i 


But it is greatly to be queſtioned whether his notion 
be juſt ; for as the moon is certainly leſs conſiderable in 
| herſelf than our earth, it is not likely that ber inhabitants 


ſhould be ſo much more conſiderable. 


* 
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Particulars of the worlds of Lt enus, of Mercury, of 
Mars, of Jupiter, and of Saturn. = 


HE dreams of the marchioneſs were not 
very ſucceſsful ; they till repreſented to 
her the ſame objects we are acquainted with here 
on earth, and I had room to, reproach her lady- 
ſhip, as thoſe people do us-at the ſight of our re- 
gular pictures, who themſelves make only wild 
and groteſque paintings. Well,” ſay they, this. 
is only an imitation of men, there is no manner 
* of fancy in it.“ We were therefore forced to 
conclude ourſelves ignorant, (1) what ſort of inha- 
bitants all theſe planets had, and content ourſelves 
i” F 3 only 


« 4 . 

1) What ſort of inhabitants all theſe planets had] 
mY lays Ben. his Aſtro-Theology, is a difficul» 
ty not to be reſolved without. a revelation, or far better 
inſtruments than the world hath hitherto been acquainted 
with. But if the reader ſhould have a mind to amuſe 
diqmſelf with probable gueſſes about the furniture of the 
Planets of our ſolar ſyſtem, what countries it is probable 
xe there, what vegetables are produced, what mine- 
rals and metals are afforded, what animals live there, 
what parts, faculties and endowments they have, with. 
wuch more to the fame purpoſe; be may find a plea- 
lant entertainment — in the great Mr. Chriſtian. 
Huygens's Coſmotheoreos, (beſides. our author) and a-- 
thers that have written on the ſubject. ; 
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only to gueſs at them, and continue the voy 
ve had begun through theſe ſevergl worlds, 4; i 
We were come to (2) Venus, and I told her 
that planet certainly turned on itſelf, though no 
body could tell in what time, and conſequently 
were ignorant how long her day laſted ; but her 
| year was compoſed of eight months, becauſe it 
is in that time ſhe turns round the-ſun,, and ſee- 
ing Venus is once and a half fryer than the 
earth, the earth appears (to them in Venus) to 
be a planet of the ſame ſize as ſhe appears tous; 
the different magnitudes of both being inſenſible 
at ſo great a diſtance, I am contented, ſaid the 
marchianeſs, for the earth to be to Venus the 
ſtar of the ſhepherds, and the mother of the 
Joves, as Venus is 49 us; but. theſe names cin 
.only agree to a little planet, which is ven brit, 
gay, and ſhiping, and which hath à very gallast 
air. . I allow all this, anſwered 1s hut de you 
know what jt is that renders Venus fo pleaſing at 
that 


(2) We were come to Venus.) Venus is cal 


— wares by her brightneſs and whitgnefs, 

s that of all the other planets, and Which is 40 
*confiderable, that, in a duſty place, the caſts 4 cha- 
iiderable ſhadow. Her place, (as is mentioned * 
mer note, p. 16,) is between the earth and 
She is never "ii farther from the ſun than 47 0 
Which is little more than a fourth part of che he 
makes above the horizon; when the goes befor before th 
fun, that is, rifes- before him, Which N 
ger than 3 bours 8 minutes, but at any time leſs, ſhe's 
then called Phoſphorus, Lucifer, or the morning fir; 
and when the follows him, that is, "Tit after him, Hel- 
perus, Veſper, or the evening ſtar ; and retains the fine 


-—- 
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that diſtance ? It is decmiſe the is very inighefal 
at a nearer view. When we ſee her with the 
aſſiſtance of our teleſcopes, fhe afpeurs to be in 
heap of mountains, much higher than ours, ve- 
iy ſharp pointed, and, in appearance, very dry: 
by this difpofition, the ſurface of a planet as 
formed, in the moiſt proper manner, for refleQ- 
ing light, with great ſplendor and vivacity. Our 
globe, which, in reſpect of Venus, in very plen 
and ſmooth, and covered over with feas in ma 
patts of it, cannot afford a brillant appearance 
at ſuch a diſtance. So much the worſe, replied 
the lady ; for it muſt certainly be ſame advantage 
and pleaſure for her to preſide over the-amours of 
the inhabitants'of Venus; the people there ought 
to be well verſed in gallantry. © doubtleſs, fays 
I the very common . Venus are all 

„» 4 Celatlon 


diltance of ame ay . after bim, as the 44 belole 
him. She ſometimes paſſes over his limb, and is then 
ſeen like a ſpot in his face, which ſhe. will do in June 
1761, a phznomenon that rar we 1 Het diamę- 
ter is 7096 Eugfiſh miles, and is to _—_ bs for 
10, to 19. Her diſtance from the fun is 59:000 . 
230. 


miles, — is We of the earth's diſtance 

Her excenrritity 5, the inclination of ber orbit 3 

Her periodical courſe round the fun N N 
ed (p. 16.) her motion nigh der arts 

performed in 23 hours. Her r from * 
earth, according to S is IT 8 or 
the earth, and her fmalteft 6906. n ee 
minutes; by this her diftance from us is. dc 
When viewed through a teleſcope, fhe is never ſeen 
quite round, but gibbôns, or horned, 1 955 mooa; and 
ber ilumined bert conſtantly turned towardh the . 


4 
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Celadons and Sylvanders, and their moſt trivia 
diſcourſes are infinitely finer than any in Clelia, 
FTbeir very climate inſpires love. Venus is much 
nearer than the earth is to the ſun, from whence 
me receives a more vigorous and active inſſuence 
| -and heat. She is ſituated about two thirds of 
the diſtance from the ſun to the earth; . mol 
I find, fays the marchioneſs, it is eaſy enough 
to gueſs at the inhabitants of Venus; they re- 
ſemble what I have read of the Moors of Gra- 
nada, Who were a little black people, ſcorched 
with the ſun, witty, full of fire, very amorous, 
much inclined to muſie and poetry, andi ever la- 
venting maſques and tournaments in honour of 
their miſtreſſes. Pardon me, madam, ſays I, you 
are little acquainted with this planet; Granada 
in all its glory, was a perfect Greenland to it; 
and your gallant Moors, in compariſon with that 
people, were as ſtupid as ſo many Laplanders. 
1 e. towards the eaſt when ſhe is the morning ſtar, and 
towards the weſt when the evening one. M. De l 
Hire, in 1700, through a teleſcope of 16 feet, diſco- 
vered mountains in Venus, which he found to be higher 
than thoſe in the moon; and Caſſini, and Campan 
in 1665 and 1666, diſcovered ſpots in her face ; from 
the appearances of which, they alcertained; her motion 
— er axis. In 1672, and 1686, Oaſſini, with 4 
teleſcope of 34 feet, ip ch he ſaw a ſatellite a i 


round this planet ; and di from it, about one NIL 
of Venus's diameter. It had the ſame phaſes as 

nus, but without any determinable form ; and it's dia- 
meter ſcarcely exceeded one fourth of that of Venus. 
Dr. Gregory thinks it more than probable, that this 
was a fatellite or moon, and ſuppoſes the reaſon why » 


— 
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But what do you think then of the inhabitants 
of Mercury? They are yet nearer to the ſun 
than Venus, and, with reſpect to us, they are 
nearer in the proportion of 32 to 81, and are ſo 
full of fire, that they are abſolutely mad; E 
fancy they have not any memory at all, no more 
than moſt of the Negroes, who make no re- 
| flexions ; and what they do is by ſudden ſtarts, 
and perfect hap-hazard; in ſhort, Mercury is 
the bedlam of the univerſe ; the ſun appears to 
them ſix times greater than it does to us, becauſe: 
they are much nearer to it than we ; it ſends 
to them ſo bright and ſtrong a light, that the moſt 
glorious day here, would be no more with them,, 
than a declining twilight : I know not, whether 
they can diſtinguiſh objects; but the heat, to 
which they are accuſtomed, is ſo. exceſſive, that 
they would be ſtarved with cold. in our torrid 
1 H zone; 


is not uſually ſeen, to be the unfitneſs of its ſurface, 
to reflect the rays of the ſun's light ; as is the caſe, of 
the ſpots in our. moon. For it the moon was intirely 
ſmooth, that p probably could not be ſeen as far: 
as Venus. The French aſtronomers have alſo preten-. 
ded of late, to have ſeen this ſatellite. The inhabitants, 
if chere be ſuch in Venus, never ſee Mercury in oppo- 
ſition to the fun, no. more than we can ſee Venus in 
that poſition, which is occaſioned by Mercury's never 
removing more than. 28 degrees, or thereabouts from it: 
The ſun appears to them by half larger in. his diame- 
ter, and above twice as large in his circumference, as. 
he does to us: and by uence affords them twice 
2 much light and heat. hen our earth is on the 
other fide of the ſun from Venus, it larger and: 
lighter to. her than ſhe does to us, and her inhabitants; 
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zone; then farther, it is certain, our iron, dut 
gold, our filver, &c. would melt with them, and 
we ſhould fee them only liquid, as we 001 
ſee water here, although when frozen it is a ven 
ſolid body. The people of Mercury ſuſpet not, 
that, in another world, thoſe liquids” are the 
hardeft bodies we know, though perhaps their | 
rivers are formed of them. Their year id but 
three months, and we know not the exact length 
of their day, becauſe (3) Mercury is fo little, 
and fo near the ſun, it is (as it were) loſt in his 
rays, and is very rarely diſcovered by the aſtro- 
nomers ; ſo that they cannot obſerve how it 
moves on its centre; but becanſe it is fo ſmall, 


they 


way alſo ſee our moon. She is probably ſurrounded 
by an atmoſphere ſo denſe, that it is capable of reſlett- 
ing the ſun's light as far as to the earth. _ 
(3) Mercury is fo litele, and ſo near the ſun.] He 
is the. ſmalleſt of the primary planets, and as far as we 
Fnow, the next to the ſun, though there may be allo 
| others, unknown to us, between him and the fun, 
which we cannot diſcover, as they may be loft in 
ſolar rays. His mean diſtance from the ſon s % [the 
of our earth from the ſun as 387 to 1000 it's excen- 
tricity 8 degrees. The inclination of jts orbit, that 
The angle formed by the plane of its orbit to the 
of the ecliptic, is faid to be 6 deg, 52 mit. "Its Ulf 


tance ſtom the ſun is 32,000Dco E . TI 
uy hours, 16 fin. 


1 time or year, is 87 days, 2 3 it 
His diameter is but 4240 miles, and is to * & 
earth as 3 to 4; and therefore bis globe is to that'd 


the earth as 2 to 5. According to Sir Tſhac Newton, 
the heat and light of the a, the furface of Mer 
cury, is 7 times as intenſe as on the furface'of ohr e 


eu e 
ha be middle of fummer ; which, as be Wan by ane | 


DE 


8 
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they fancy it oompleats ita motion im u little time; 
ſo that by conſequence, the day these is very hort, 
and, with regard to its intabitants, it is ef. 
fary that it ſhould finiſh this tour in a very hoot 
time; for they muſt, be continually wiſhing for 
night, as they are actually burning, near a great 
and ardent fire ſuſpended over their heads: and 
during their night, Venus and the earth. (which 
muſt appear conſiderably large) give light to them. 
As for the other planets which are beytnd the 
earth, towards the firmament, they appear leſs 
to the inhabitants of Mercury, than they do to 
us here, and they receive but little light from 
them. | | 9 * | "Jt tdi 


metals, &c. in that planet is falſe. - However, ſuch 
gree of heat, muſt render Mercury -uniahabitable to 
creatures of our conſtitution And if bodies on 8 
ſurface be not inflamed, / and ſet i | 


muſt exceed that of our 
of heat there. Mercury c 
moon, in regard to its ſeveral 


but in its lower conjundtion, we only fee: 


his light is 22 <1 = 


» 
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What ſignifies this, ſays the lady ; I pity them 
for the exceſſive heat they endure ; let us give 
them ſome relief, and ſend Mercury; a; few. of 
thoſe cool and refreſhing ſhowers, which con- 
tinue, ſometimes, four months together, in the 
hotteſt countries, during their greateſt extremi- 
ty. Your fancy is good, madam, replied, but 
we will relieve them another way. China is 
extremely hot by its ſituation; yet, in July and 
Auguſt to cold, that the rivers are frozen ; he 
reaſon is, this country produces great quantities 
of ſalt· petre, the exhalations proceeding from this 
ſalt are very cold, which being raiſed in great 
abundance, by the exceſſive heat of the ſun, 
makes a perfect winter at midſummer, We will 

OS | | fill 


- . Fhe ſituations of Venus and this planet prove evi- 
dently, that the Ptolemaic ſyſtem is falſe ; for both theſe 
. planets are obſerved betwixt the earth and ſun, and 
- ſometimes beyond the ſun ; but the earth is never found 


between them and the ſun, which however muſt 


pen, if the ſpheres of all the incompaſſed 
earth as a centre, 2 to t pars 64x n 
In the years 1736, 1743, 1753. 1756, Mercury 
was ſeen like a black ſpot in the ſun z and will be again 
ſo ſeen in 1769, 1776, 1782, and 1789, in October; 
. and in 1786, and 1799, in April, he will paſs over the 
- ſun's difk, according to Dr. Halleys predictions 
| —_— will, in like manner, * _ —5 in 
1761, 1769, 1996, 2004, in ſune each of theſe 3 
TION Wh 1999 2117, in ber; at which times 
the will appear a black, but beautiful, ſpot in the ſun. 
The diameter of the ſun, viewed from Mercury, 
would appear three times as large, as it appears from 
the — the ſun being thrice OE os —— 
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{1} this little planet with falt-petre, and let the 
{un ſhine as hot as he pleaſes, himſelf ſhall pre- 
duce a remedy for the evil he may other wiſe 
cauſe them. And yet after all, who knows but 
the inhabitants of Mercury may have no occa- 
Gon either for rain, or ſalt-petre? If it is a cer- 
tain truth, that nature never gives life to any 
creature, but where that creature may live ; then, 
through cuſtom, and ignorance of a better kits, 
thoſe people may live happily. . © _ 

After Mercury, comes the fun; but there i is 
no poſſibility of peopling it, nor any room left 
for a wherefore. By the earth, which is inha- 
bited, we judge that other bodies of the ſame 
vature may be likewiſe inhabited: but the ſun 

| 18 


and therefore the um al vals appear 7 times ns 
large as it appears to us. As we can never ſee him more 
than 28 degrees from the ſan, he 'is very ſeldom ſeen 
| by us, being either loft in the fan's Tight, or, hem re- 
moteſt from the fun, in the twilight. The beſt time- 
for obſerving him, is when he is en the ſun's diſk ; for 
in its lower conjunction it ebe gon cps 
eclipſing a ſmall part of him, like a patch u 
face, only obſervable with a teleſcope The d e 
ſervation of this kind was made by P Gafendi in —_ 
To an inhabitant of Mercury, the' ſolar ſpots will ap- 
pear to traverſe his diſk, ſometimes in a right line from 
ealt to weſt, and ſometimes elliptically. As the other 
hye planets are above Mercury; they will appear nearly 
there as they do with us. Venus and the earth, When 
in oppoſition to the — will ſhine on Mercury 78 
full orbs, and afford 155 — that planet | 
Its inhabitants muſt ha of NE che b 
ve have of Saturn, — muſt be 1 — cold}; 
ud have little or no light, we are ſo fir from: ſun. 
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i a body not like the earth, or amy of the fla. 
netz; (4) che ſun is the ſource or fountain of 
light, which, though it is ſent from one planet 
to another, and receives ſeveral alterations by the 
way, yet it all originally proceeds from the fun: 
they may make, as we may ſay, exchange - 
mong themſelves, but they cannot produce light. 
He draws from himſelf that precious ſubſtance 
Which he emits with rapidity on all "ſides, and 
which reflects when it meets with a ſolid body, 
and ſpreads from one planet to another thoſe 
long and vaſt trains of light, which croſs, ſtribe 
through, and intermingle in a thoufand different 


(4) The | cg is the ſource or fountain of light.) 
Boerhaave ö 


cavit 
which conſiſts of a moveable ſpirit; while the paper 
prevents the ſun's rays from penetrating the cavity of ire 
cube, if the weather be cold, we ſhall find an intenſe 
cold in the whole vacant ſpace of the 
the | at the moment 


. 
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ways, and form (if I may fo fay) the ficheſt 
iſſues in the world. The ſun is placed id the 
centre, from whence, with moſt convenietice; he 
may equally diſtribute his light, and animate the 
whole planetary world by his heat; it is then a 
particular body, but what kind of body, has of- 
ten puzzled better heads than mine. It was 
thought formerly to be a body of pure fire, and 
that opinion paſſed current till the beginning of 
this age; when aſtronomers perceived ſeveral 
ſpots on its furface. A little after this they 
diſcovered new planets, (which we ſhall preſently 
an 


riſes a conſidefable heat, indicated by the thermometer. 
It may be ſaid, that this heat was ſent with an incon- 
ceivable velocity from the ſun's body : to me (fays he) 
it rather appears, that the fun has only done now what 
it did before, and which it always does, vis. determine 
what we call fire, into right lines, which. can now 
reach the opaque body without any obſtacle; and Ru 
drives the fire, which before, while the paper interpaſed, 
wa equally diffuſed through the ſix containing ſquares 
drives it, we may fay, without altering its quantity id 
right lines againſt one fide oppoſite to t one, and 
thus heats the whole cavity, but eſpecially dach fide 
meerly directing the rays, and not by any increaſe 
their number. This —_— that it is origy 
nally — ue. — the creator Himſelf at the begin 
Mt — of Scher bodies; that de the fre 
— by the colliſton of a flint _ nor by 
a burnin appears to owe any thi matter 
to the — is maintained by Ho > Bedi: the 
younger Lemery, Gravefande, &c, t Sir Tac New- 
ton, and after him moſt of the Engliſh writers, aſſett, 
that it is mechanically producible from other bodies, 
by inducing ſome alteration in the particles _— 
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hear of) (5) theſe ſpots ſome philoſophers cal. 
led planets ; for thoſe planets moving over the 
ſun, when they turned their dark half tom, 
muſt neceſſarily hide part of it; the learned 
with theſe pretended planets made their court 
to moſt of the princes in Europe, giving the 
name of this prince to one, and of that prince 
to another planet. I believe. they would have 
quarrelled who ſhould. be maſter. of theſe. ſpots, 
that they might have named them as they plea- 
ſed, had it not been otherwiſe determine. 
I cannot approve their notion; it was but the 
other day, ſays ſhe, you were deſcribing the 
moon, and called ſeveral places by the names 
of the moſt famous aſtronomers. T was pleaſed 
with the fancy; for ſince. the princes have ſeiz- 
e 


and that fire is ſuch merely by motion, and not exiſting. 
from the beginning. His opinion that the ſun is a bod/ 
of 77 my be ſeen Nr! neat RIO me : my 
_ (5) Theſe ſpots ſome philoſopbers c planets. ] 

- in 84 only bl through A. teleſcope: 
pme diſtinguiſh them. into maculz. or dark ſpots, and 
. faculz or bright ones, but there ſeems little foundation. 
for this diviſion. Theſe ſpots are very. changeable, as 
to number, form, &c, they are ſometimes in a multi- 
| tude, and at other times, none are to be ſeen. Some 

fear, that they may become ſo. numerous as to hide the 
ſun's face, at leaſt the greateſt part of it; and to this 
aſcribe what Plutarch tells us, 44s. that in the firſt 
year of the. reign of Auguſtus, the fun's light. was fo 
faint and obſcure, that one might look ſteadily at it with 
the naked eye. To which Kepler adds, that in 1547 
the ſun appeared reddiſh, as When viewed through 8. 
thick miſt; and hence he. conjectures that 
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ed on the earth, it is fit the philoſophers (who 
are as proud as the / beſt of them) ſfiould reſerve 
the heavens for themſelves, without any compe- 
titors. O, anſwered I, trouble not yourſelf, the 
philoſophers make the beſt advantage of their 
territories, and if they part with the leaſt ſtar, 
or a part of the moon, it is upon very good 
terms; but the ſpots on the fun are fallen to 
nothing; it is no diſcovered, that they are not 
planets, but clouds, ſteams, or droſs which ri- 
ſes upon the fun, ſometimes in a great quantity, 
ſometimes in a leſs ; ſometimes they are dark, 


ſpots are only a kind of dark clouds or ſmoke, floating 
on its ſurface. It is therefore 'probable,, they are opaque 
bodies, in manner of cruſts, formed like the ſcums on 
the furface of q, ee 5: bio: 

However, theſe ſpots iſtrate the ſun's motion 
round his axis, like that of the earth, whereby the 
natural day is meaſured, only ' flower. Sotne of theſe 
ſpots have made their. firſt, ap near the edge 
or margin of the ſun, and have — 6 ſometime after 
on the oppoſite edge; whence, after a ſtay of about fout- 
teen days, they have re appeared in their firſt place, and 
taken their ſame courſe again, finiſhing their intire cir- 
cuit in twenty ſeven days time; which is hence deduced 
to be the period of the ſun's. rotation round its axis. 
This motion of the ſpots. is from weſt to eaſt; whenge 
ve conclude, that of the ſun, to which the other is 
owing, to be from eaſt to weſt. Sometimes theſe ſpots 
ſtay three days longer behind the, fun, than they ſpend 
in paſſing over this fide of it; conſequently that they 
do not adhere to the ſurface of the ſun, but are at 
lome diſtance therefrom. . This gave riſe to the con- 
{Qure of their being planets that revolyed round. it. 
But as they frequently are ſeen to riſe and vaniſh, even 
n the midſt of the ſun's face, and ones. nel 
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ſometimes clear; fometimes they continue area 
while, and ſometimes they Uiſappear' as long, 
It ſeems the fun is à liquid matter, tome think 
of melted gold, which appears to boi bver con- 
tinually, and by the force of its motion, caſts 
the ſcum or droſs on its furface, where-it"is con- 
ſumed, and more aviſes. dmagine then, what 
vaſt bodies theſe are, when ſomt of them 
are ſeventeen hundred times as large-/as the 
earth, which is more than a n of time: 


changes, both in . to 59 

follows, that they frequently 
terior part, and are again 2 
mo but are reed from the ſun's doe; 


aud this fluid muſt be thicker — 


'Farer at top, like our ere. Sinee they fr 
ly we foon to Siſappear in the nile of the 
aer fie, chey fell 

-pevolation is regular, it thews, 8 oo 


_ Trance from it, that the n 
— carried with it n his atmoſphere and 
elf. That their diſtance i * — from the ſun, is 
proved from their the time of theic 
period on the face —— for If their | diſtance 
was conſiderable, the time in paſſing over che — 2 
would be very ſmall in proportion to dhe tet 
es taken up in their” rotation round him. After 
*Schelnerus obſerved theſe ſpots ade re Ui 
publiſhed a large volume about chem; when he- 
them, there were viſible in the body of che fon no belt 
'than"fifty of theſe ſpots. From the year 1650 to = 
there were rarely ſeen above one or two z but 
many have been obſerved Knee chat time. However, 
| [there does not ſeem to be eny period uf time, ot law for 
"nel" oppearing, or diſſelation. | 
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leſs than the fun. Jullge by this, what a vat 
quantity muſt there be of this melted gold, und 


what muſt be the extent of Gh this greet ſes er 
kyht and Bre which they call the ſun? Ocherd 


ſay, and with great appearance of reaſon, that 


the ſpots, or, at feaſt, the greater part of them, 
are not new productions, that dtſſtpate them 

ſelves at the end of à certain time; but great 
ſolid maſſes, of very irregular figures, 'that al- 
ways exiſt, which ſometimes float upon the H- 
quid bedy of the fun; at other times bury em- 
ſelves intirely, or in part, and prefent to us dif- 
ferent points or eminences, accotding 5 they ave 
more of tels Phunged hed as bs. 7 * "a 


ns 2 

our ſyſtem, light on the ſun, and — to a ſpot 

1 Fiend, a ſpot like which wes 
ere -» f a W 
2 orb, 


Thro' his glas d tu — 5; 
The ſun, — — — 0 de at rot 
in the centre of the ſolar ſyſtem, has beſides its mation 


round itt axis, alſo a ſeoond- motion \Tround a oertain 
point, which is the erue or commen centre of all che 
Planetary motions); and this is at moſt not quite a 
diameter of the ſun diſtant from ite ceatre. About this 
point "he an eee ace but in what dme am 


hough che ſun-a ontind ordyherical, it lo d- 

Gio ar t under its æquator than about the 

pol, that is ts iameter, drawn through the aquator, 
greater than that drawn through the pales. - 

of by tight and fire wohich they call 
the ſun.) In the taft note but one, we have given 

borrhaave's doQtrine of the ſun, chat it does not cant 


any 


\ 
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the ſun; and that they turn towards us different 
fides. Perhaps, they make part of ſome ges 
ſolid maſs. of matter, which ſerves as aliment 
to the fire of the ſun. But let the ſun be what 
it will, it cannot be at all proper for habitation; 
and what pity that is; for how pleaſant would 
it be? You might then be at the centre of the 
univerſe; where you would ſee all the "planet 
turn regularly about you; but now we are,only 
poſſeſſed with extravagant fancies, becauſe we d 
not ſtand in the proper place; there is but one 
place in the world where the ſtudy or knowledge 
of the ſtars may be eaſily obtained, and what pi- 
ty it is there is no body there. You forget your: 
ſelf ſure ſays ſhe, were you in the ſun, you would 
ſee nothing, neither planets nor fixed ſtars ; does 
not the ſun efface all? So that could there be 


any fiery matter. But the Engli i after 
Sir Iſaac Newton, aſſert, that the ſu e of the ſun 
is fire, which they thus endeavour -to- prove. | He 
ſhines, and his rays, collected by concave mirrors, 0c 
convex lens's, burn, conſume, and melt the moſt ſolid 
badies, or elſe convert them into aſhes, or glaſs. Where 
fare, as the force of the ſolar rays is diminiſhed by ther 
div dy, in a duplicate ratio of the diſtances rec- 
illy taken; it is evident their force and effect is the 
ſame, when collected by a burning lens or mirtour, a8 
if we were at ſuch diſtance from the ſun, where they 
were equally denſe. The ſun's rays, therefore, in the 
neighbourhood of the ſun, produce the ſame effects. 
might be expected from the moſt vehement fire; con. 
ſequently the ſun is of a fiery ſubſtance, Hence it 
follows, that his ſubſtance is every where fluid, that 
being the condition of flame. But whether. the: qo 
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any inhabitants there, they might juitly think 
themſelves the only people i in nature. 

I own my miſtake, madam ; I was / thinking 
of the ſituation of the ſun, and not of the effect 
of its light : I thank you for your correction; 
but muſt take the freedom to tell you, that you 
are alſo in an error; for were there inkabitants 
in the ſun, they. 3 not; ſee at all, either they 


could not bear the ſtrength of its light, or for 
want of a due diſtance, they could not receive it; 3 


ſo that things well conſidered, all the people 

there muſt be ſtone blind; which is another rea- * 

ſon why the ſun: cannot be inhabited: but let us 
purſue our voyage through the other worlds, 

We are now arrived at the centre, which is al- KB 

ways the bottom, or loweſt place of what is | 

round; if we go on, we muſt travel thirty-three ; 

millions of leagues, we muſt return the ſame way 

we came, and aſcend; then we ſhall find Mer- 

cury, Venus, the ear, the moon, all theſe pla- 


body of che ſun be fluid pay wank gt ſolid as o- 
thers, is not determined: yet as there are no marks 

diftinguith fire from other bodies, but | light, 
power of burning, conſuming, melting, aal. 
ntrifying ; it is diſicult to conceive; the ſun. to 
thing but a globe of fire inveſted with flame. | 
i that great ſea of light, from Te ef 


draw theirs, is univerſally which. truth 
i thus juſtly, as well as poetically, deicribed by Milton. 
Hiker, a f e be dher dies e 
e e urns draw night. 

MI: Loſt, B. VILL 364. 
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nets, we, have already viſited ; (7) the ext i 
Mars, who affords nothing curious that T knoy 
of ; his day is, rather more than half an Hour 
longer than ours, but his year is twice as long, 
wanting about a month and near an half. He 
, ö [+] 


* 
t 
- 
. 
— 
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(5) The next is Mars] Fontenelle titres oper 
this planet, as he could not draw much from: him, re- 
lative to bis: ſubject. However, the curious re 
will undoubtedly be pleaſed to be inſormed of ſuch par- 
ticulars, as are worthy his regard, concerning this planet 
Mis ſituation is between the- earth and Jupiter; his 
mean diſtance from the fun: is 15 2 40f theſe parti, where» 
of the diſtance of: the; earth from the ſun is 1000, or 
more accurately 123, ooo, ooo Engliſh miles. Tis ex- 
centricity 141 the angle firmed Ey the plane of its 
orbit, to the plane of the-ecliptic, or the-inclination'of 
its orbit, 1 dag. 52 min. The periodical time in which 

he revolves round the ſun, is 685 days, 23 hours Its 
day is much the fame length as ours; for be revolves 
on his own axis in 24 hows; 1 
diameter is 4444 Engliſh miles. According ta Ho 
and Flamſtead, its parallax is ſcarce 30 2.5 When 
he is in oppoſition to the ſun, ke is found” then to be 
twice as near the earth as the ſun ; which is a 
menon that hath alſo diſcredited the Ptolemaic ſyſtem. 
Ii» 1665, Dr. Hook obſerved” ſeveral: ſpots: im Man 
whioh-having a motion, he concluded him _to:turn round 
his centre M. Caſſini obſervediſereral ſpots iu tha tuo 
| faces or hemiſpheres of Mars, which, by cuntiming hi 

u . he found to move by: de · 
grees, from eaſt to weit; and to return in he 40 
nin, to their former ſtution. He always 
diſli, and with a troubied lichts whence, ii is:concluded 
to be enco with a- thick cloudy atmoſphere; 
—_— by " urbing the ſun's N 0 
re- throu 1-It, occaſions that. Wi 
revelving round the ſun, it has its incr and deereaſc 
like:the moon; iĩt may be obſerved almoſt divided * 


< . 
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ſun ſeems not altogether ſo large and ſo bright- 
to him, as it appears to us. But let us leave' 
Mars, he is not worthy our ſtay: but what an- 

; agreeable 


nene — 
Venus, Mercury, and the moon are. Am his: di 

from the ſun, is / the diſtance from the canth- an fame 
a3-14 to 1, a ſpectator fer ther fun: 
* leſs by j than it appeats to un: anni 
ly, — and heat which: Mars; receives: 
dende n, g y-xthan, that received bythe ret 
This proportion. 3 will adm 2 — 
ration on account - of the: great excentricity-af 

net, i. e. bis. moving in an oval, not ina ciculan orbit: 
Though his.yeav be twioe-as an oute, and hi day 
is almoſt 2 to his; nigit yet 
appears, that in one and the place an-his: ſurfuca 
there. will be; but very; Lale variety ob ſeaſons; on 
any difference of ſummer aud winter. And the:reaſoa> 
1s, that the; axis: Goat dre rage ares way 
wgls wh he ene — Ito will: be found) 
notwithitandin uu 1 
nee eee 2quator. witbhave- 


very different d „on — wa rue the: differs 
ent inclination of the 14 tu the horizon, as it: ia 
with us, when the ſun is in the equinoxes... Fromvthis: 
conſideration, , Ds. y endeavours; tui account! for 


. which: are oertin fn 


ts may. be rad ie ba ——— as: ſno and 
A TER by the conſtant - differen inten· 
tions of heat and cold im the different paralicl;; 'and1fd; 
Da: to be expended ane _—_ E to- his 

| ae, 
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cable object is (8) Jupiter with his for moon 
or ſatellites ? They are four little We 
turn round him, whilſt. Jupiter revolves found | 
the ſun in 2 years, as our moon turns round 
FE ww 
quator, or PA circle of his diurnal revolution. And 
this ſame principle may be ſolve the . of the 
ſame appearance on _ | 
net; like Mars, havi bare dhe 
bis being bi rod cole r, Flare is e ment of 
en d with an atmoſphere, and it i 
this; that when any fixed ſtar is ſeen neat his body, it 
appears much obſcured, and almoſt extinct. This 
_ atmoſphere muſt one a ſpectator, ed in Man, 
from ever ſeeing Mercury unleſs, perhaps, 1 
at the time of conjunction, When Mercury 
his diſk. ' A ſpectator in Mars Will ſee Venus er d 
ſame diſtance from the ſun, as Mercury to m; 
and the earth about the fame diſtance from the ſun, that 
Venus appears to us. And when the earth is found in 
conjunction with and very near the fun, he will ſee from 
Mars, re Caſſini obſerved from the earth of that 


— — 


JJ/)/%/ͤĩ ], 


hanges are owing to hi 
different diſtances from the earth, which | My 


put „ his diameter being 8115 
which is to that of the ſun, as appears 
obſervations, as 1077 is to 10000 to 


. * 
. . e 
. — 


vs. But why, ſays the marchioneſs, interrupt- 


ing me, muſt there be planets to turn round 
e | other 


a3 1077 to 889; to that of the earth, as 1077 to 104. 
The force 2 his ſurface is to that on the 
ſurface of the fun, as-797,15 is to 10,000 ; to that of 
Saturn, as 797 is tO 5346333.3 09 that of (We Gd; ay 


T9" to 407,832. | 
that of the ſun, as 7404 to 10,000 ; to that of Saturn, 


u 7404 to 6011; to that of the earth, as 7404 to 


921. The quantity of matter contained in his body, 


is to that of the ſun; as 9,248 to 10,000 ; to that of 
Saturn, as 9,248 to 4,223 ; to that of the earth, as 
9,248 to 0,0044., The mean e from 
the ſun is 5201 of thoſe parts whereof the mean diſ- 
tance of the earth is 1000 ; that is, he is 424,000,000” 
Engliſh miles from the ſun. . him not 
more than 5196 of thoſe parts. Caſſini calculates 
Jupiter's mean diſtance from the earth to be 115,000 
lemi-diameters of the earth. Gregory computes the 
diſtance of Jupiter from the ſun to be above five times 
as great as that of the earth from the ſun ; whence he 
rs, that the diameter of the ſun to an eye placed 

in Jupiter, would not be a fifth part of what it appears 
to us; and therefore his diſk would be twenty-five 
times leſs, and his light and heat in proportion.' | 
Jupiter is ſituated between Mars and Saturn; he 
revolves round his axis in 9 hours, 56 min. and his pe- 
nodical revolution round the ſun is in 4332 days, 12 


hours, 20 min. 9 ſeconds. The inclination of his or- 


bit, that is the angle formed by his orbit to the plane of 
the ecliptic, is 1 deg. 20 min. His eccentricity is 250 z 
and Huygens computes his ſurface to be 400 times lar- 


ger than that of the earth. His diſtance from us is ſo 


great, that it has no ſenſible proportion to. the dia- 


3 earth. Hence this planet has no paral- 


Though it be the greateſt of the — yet its re· 
volution about its axis is the ſwifteſt ; its polar axis is 


oblerved to be ſhorter than its æquatorial diameter j and 


2 


7 K * | 46 . 
. "WT . 
2 


of its matter is to 
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other planets, that are no better than themſelves} 
I ſhould think it would be more regular and 


uniform, 


Sir Iſaac Newton determines the difference to be a $ 
to 9; ſo that its figure is a ſpheroid, and the ſwiftneh 
of its rotation occaſions this figure to be more ſenſible 
than in any other of the planets © 

Jupiter appears almoſt as large as Venus, but is not 
altogether 10 bright: he is eclipſed by the moon, by 
the ſun, and even by Mars. Hevelius once, as it h 
ſaid, obſerved Jupiter's diameter as latge as 5 inehes, 
and that it had inequalities like the moon. He has three 
appendages like zones, or belts, which Sir Iſaac thinks 
are forined in his atmoſphere. In theſe are ſeveral 
from whoſe motion, that of Jupiter .round his a 


"» 


1 
ſaid to be determined. The diſcovefy of which is con- 
troverted between Euſtachio, P. Gotignies, Caſſini, and 


Campani. See Plate IV. fig. 3. 
The day and night in Jupiter are of the ſame length 
all over his ſurface ; vis. five hours each; the axis of 
his diurnal rotation being nearly at right angles to the 
plane of his annual orbit. Though there be four pri- 
mary planets below Jupiter, yet an yp N on his 
ſurſace, would never perceive any of them; unleſs, 
xerhaps, as ſpots paſſing over the ſun's diſk, when they 
3 to come between the eye and the ſun. The 
parallax of the ſun, viewed from Jupiter, will ſcarce be 
ſenſible, no more than that of Saturn, neither being 
much above 20 ſeconds ; ſo that the ſun's apparent 
diameter in Jupiter, will not be above 6 minutes. Mis 
- outermoſt ſatellite will appear almoſt as big as the moon 
ddes to us, vis. five times the diameter, and five 
times the diſæ of the ſun. Dr. Gran adds, that an 
aſtronomer in Jupiter would eafily- diſtinguiſh two kinds 


of planets, four nearer him, vis. the fatellites ; and 


two, vis. the ſun and Saturn, more remote. 
tellites; however, will fall vaſtly ſhort of the ſun in 
brightneſs, notwithſtanding the great diſproportiom of 


the dittances and apparent magnitudes. From theſe four 
iffereht moons, the inhabitants of Jupiter wil 2 
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pLURALIT VT of WORLDS. 123 
uniform, that all the planets, ſmall and great, 
without any diſtinQtion, ſhould have one and the 
ame motion round the ſun. 15 | 
Atte nn af 3 : 61001, By 
four different kinds of months, and the number of lu- 
nations in their year Gt in Jo than * ” 4 .— 
moons will appear ecli piter, as often as, bei 
in oppoſition * the ſun, they fall within the ſhadow o 
Jupiter ; and again, as often as being in conjunction with 
the ſun, they * their ſhadows to Jupiter, they 
make an eclipſe of the. ſun, to an eye placed in Jupiter, 
where the ſhadow falls. 8 5 
But in regard their orbits are in a plane, which is 
inclined to, or make an angle with the plane of Jup 
ers orbit, their eclipſes become central, when the 
is in one of the nodes of theſe ſatellites 5 and when out 
of this poſition, the eclipſes may be total, though not 
central, becauſe the breadth of Jupiter's ſhadow, is 
nearly double to that of the breadth of any of the ſa- 
telites ; and the apparent diameter of any of theſe 
moons, is nearly five times that of the apparent diameter 
of the ſun. It is owing to this remarkable inequality 
of diameters, and the ſinall inclination the plane of the 
orbits of the ſatellites has to the plane of Jupiter's or- 
bit, that in each revolution there happen eclipſes both 
of the ſatellites and the fun; th the ſun be at a 
conſiderable diſtance from the nodes. Further, the in- 
terior among the ſatellites, even when the ſun is at its 
greateſt diſtance from the nodes, will occaſionally eclipſe 
and be eclipſed by the fun, to an inhabitant of jupiter; 
trough the remoteſt of them, in this caſe, eſcapes fal- 
lng into Jupiter's ſhadow, and Jupiter into his, for two 
years together. To this it may be added, that one of 
theſe ſatellites ſometimes ecſipſes another, where the 
paſs muſt be different, nay frequently oppoſite to that 
of the ſatellite falling into the body of Jupiter juſt men- 
tioned ; for in this the eaſtern liuib immerges firſt, and 
the weltern limb immerges laſt ; but in the others it is 
Jult the reverſe, The ſhadow of Jupiter, though it: 
reaches beyond his ſatellites, yet falls ſhort of any other 
et ; nor could any other planet, Saturn alone ex- 


cepted, 


** 
0 9 
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Ah, madam, ſays I, (9) if you did but know 
what Deſcartes's whirlpools or vortexes were 
(whoſe name is ſo terrible, but their idea ſo pleaſant) 
you. would not be of that opinion. Why, fays 
ſhe, ſmiling, muſt my head turn round to com- 
prehend them? It muſt be pleaſant to know what 
theſe vortexes are: Compleat my folly, I can 
no longer forbear, nor do I know when or where 
to ſtpp, as philoſophy is the ſubject. Well, let 
the wit ſay what it will, go on with your 
whirlpools. I will, ſays I, you ſhall find 
that they are worthy of th. .-anfports. What 
we call a whirlpool, or vortex, is a maſs of mat- 
ter, whoſe parts are feparated, or detached from 
one another; yet they all have one uniform mo- 
tion; and, at the ſame time, every particle 1s 
allowed to have a particular motion of its own, 


ed, be immerged in it, even though it 
Jule jup 7's A N 
Jupiter's diameter were half that of the fun ; 
in fact it is not one ninth of it. If there 
ſuch thing as navigation on the globe of Jupiter, 


courſes of his ſatellites would it very ſure 
. eafy, as they would conſtantly give the longitude. 
we, at this immenſe diſtance, can make 


reafon from the analogy 
Jupiter exceed ours in ſtature as much as his globe ex- 
ceeds ours in bulk. If fo, they are at leaſt ſixty'feet high. 

| (9) If you did but, know what 2 <uhiripoels 
ar wortexes were.] Concerning vortices, 3 


i 


PLURALITY of WORLDS. 125 
provided it follows the general direction: thus 
1 vortex of wind, or 'a whirlwind, is an infini- 
ty of little particles of air, which turn round 
all together, and bear away whatever they meet 


with You know the planets are borne up by 


the celeſtial matter, which is very ſubtle and 
active; ſo that this great maſs, or ocean of ce- 
leſtial matter, which flows as far as from the 
ſun to the fixed ſtars, turns round, and bears 
the planets alſo with it, making them all turn 
after the ſame manner round the ſun, who poſ- 
ſeſſes the centre; but in a longer, or a ſhorter 
time, according as they are at a farther or nearer 
diſtance to it: there is not any planet, not even 
the ſun himſelf, but what turns round its axis: 
and this the ſun performs, becauſe he is juſt in 
the middle of this celeftial matter ; and were the 
earth in his place, it muſt turn on itſelf, as the 
ſun does. This is the great vortex, of which 
the ſun is lord; yet, at the ſame time, the pla- 
nets make little pecyliar vortexes, in imitation 


„E. cance ee 
* 8 
14 and 29, An vortex ma he made — 


i ſtick briſkly, in « 2 v 


water, w is put 
and riſes to the els of ha 
rived, ceaſes to be further 
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of chat of the ſun; each of them in tut 


round the ſun, does, at the ſame time, turn round 


itſelf, and makes a certain quantity of. celeſtial 
matter turn round it likewiſe, which is always 
prepared to follow. the particular 1.4otion which 
the planet gives it, provided it is not diverted 
from its general motion; this then is the par- 

ticular vortex of the planet, which puſhes; it as 
far as the ſtrength of its motion reaches: and 
if by chance a leſſer planet falls into the vor- 
tex of à greater planet, it is immediately borne 
.away by the greater, and is indiſpenſably. forced 
o turn round it, though, at the ſame time, the 
great planet, the little planet, and the yortex 

which encloſes them, all turn round the ſun; it 
Was thus at the beginning of the world, when 
We compelled the moon to turn round us, becauſe 
ſhe was then within the ſphere of our vortex, 
and therefore wholly at our diſpoſal... Jupiter 
a 1 122 5 420, ie n 


er or more remote from the axis: The ſmaller drives 
the greater towards the. ſides of the veſſel; and from 
this impulſe, . which all the .circles receive from the 
ſmaller ones that precede them, and convey to the great- 
er ones that follow rhem, ariſes that elevation of the 
water along the ſides of the veſſel to the top, "where 
we ſuppoſe the motion to ceaſe. Our reaſon for men- 
Toning this experiment, is to inſorm the reader, that 
one M. Saumon in France, made divers experiments'of 
rdis fort, with artificial vortices, by putting ſeveral bodies 
therein, to acquire a fimilar circular motion, with in. 
tent to diſcover which of them, in making their ſeveral 
revolutions round the axis of the vortex, approacne 
towards or receded from. it, and with What 

The refult was, that ftill the heavier the body, the 4 
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was ſtronger, or more fortunate than we; he 
had four little planets in his neighbourhood, and 
be brought them all four under his ſubjection g 
and no doubt, we, though a principal planet, 
would have ſhared. the ſame fate, had we been 
within the ſphere of his activity; he is a thouſand 
times larger than the earth, and would certain- 
ly have ſwallowed us into his vortex ; we had 
then been no more than a moon among his at- 
tendants, but now we have one to wait on us; 


fo that you ſee, the advantage of ſituation, often 
decides all our. good fortune. 
But pray, ſays ſhe, who can aſſure, us we ſhall 

continue as we do now? If we ſhould be ſuch 
fools as to go, near Jupiter, or he fo ambitious 
a5 to approach us, what will become of us ? For 
if (as you ſay) the celeſtial. matter is continually 
under this 8 motion, it muſt * ge 

84 the 


er was its reeds frown the axis. His view was, to ſhew 
how the laws of mechanics produce the celeſtial moti- 
ons; 1 is probably R * the 

vity o es is 0 ut unha the 
D threw fall the e 
tended, vis. ZT the Catedi dbQrine of gra- 
vity; and this he acknowledged. Pg” 
academy, of which he was a member. | 

In fact, a denſe fluid can ferve for no ſe in the 
heavens but to diſturb the motions of ets, andl 
make the frame of nature if heavens 
were filled with a fluid, bow ſubtil 3 without 
vacuum, the reſiſtance would be conſiderable. A oli 
globe, in ſuch a fluid, would loſe above half its motion, 
while it moved' thiice the length of its own diameter; 3 
and a r ſold, ſuch as the planets, 
would loſe more. e ſyſtem, or vortexes of Def- 
cartes, repreſented Plat IL fig. 3. | 
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the planets irregularly ; ſometimes make them 
approach each other, and at other times make 
them recede farther. Luck is all, we may win 
as well as loſe, ſays I; and who knows, but we 
might bring dwrcury and Mars under our go- 
-vernment ; they are little planets, and cannot re- 
ſiſt us; but, in this particular, madam, we need 
| neither hope, nor fear; for the planets keep 
within their own bounds! and are obliged, as the 
- Kings of China were formerly, not to undertake - 
new conqueſts. Have you not ſeen, when you 
put water and oil together, the oil ſwims a-top; 
and if to theſe two liquors you add a body ex- 
tremely light, (as rectified ſpirit) the oil bean 
it up, and it will not ſink to the water: put an 
. heavier liquor, of a juſt weight, and it will paſs 
through the oil, which is too weak to ſuſtain it, 
and fink till it comes to the water, which is 
ſtrong enough to bear it up; ſo that in this li- 
quid, compoſed of two liquors, which da not 
mingle, two bodies of unequal weight, will na- 
turally aſſume two different places ; the one will 
never aſcend, the other will never deſcend; if 
we put till other liquors, which do not mingle, 
and throw other bodies on them, it will be the 
ſame thing : fancy then that the celeflial matter 
which fills this great vortex, has ſeveral parts or | 
places, one by another, whoſe weights or gravity 
are different, like that of oil, water, and other 
liquors; the planets too are of a different. weight, 
and conſequently every planet ſettles in that part 
of the celeſtial matter, which has 4 DIO 


55 9 : 
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to ſuſtain and keep it in a' proper equilibrium; 
ſo, you ſee it is impoſſible ear hop for 
yond its true ſphere. 

I very well apprehend, ſays the marchionslh, 
that theſe different gravities keep their ſtations , |: 
regularly. Would to God, our world were as 
well regulated, and every one among us knew 
their proper place. I am not now in any fear of 
being over rum by Jupiter; and ſince he lets us 
alone in our vortex, with our moon, I do not 
envy him the four which he has. If you envied | 
him, replied I, you: would do: him wrong; for he | 
has no more than what he has occaſſon for.. He 
v removed from the fun five times farther than we 
are; he is one hundred and ſixty five millions of 
leagues diſtant, confequently his moons * 
and ſend him, but a very weak light ; their 
number ſupplies the little effect of each. It is 
true, that as he: turns upon himſelf in ten hours, 
his nights, by conſequence, are but five hours. 
long; ſo one would think there is no great occa- 
ſion for four moons. moon which, in re- 
gard to Jupiter, is neareſt to him, finiſhes its 
courſe about him in forty-two' hours ; the ſecond! 
in three days and an half; the. third in ſeyen; 
and the fourth in ſeventeen; and: by the inequa- 
ty of their motions, they all contribute to give: 
him the moſt agreeable proſpects; for ſometimes: 
they riſe all four together, and then ſeparate ac 
cording to the Inequality of their courſes; ſomo- 
times they are all in the meridian, ranged ons: 
abore. ngthar eee ſv. how, Gage 

5, | 


— 


ry, Reals fir diſcoverer, called that next Jupiter, Mer curins 
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d⁊t equal diſtances in the heavens ; ſometimes 
. when two riſe, the other two go down... Oh, 
how I ſhould like to ſee (10) their perpetual play 
of eclipſes; for there is not a day paſſes, but 
| they eclipſe the ſun, or one another g and they 
are ſo accuſtomed to theſe eclipſes in that pla- 
net, that they are certainly objecta of fe, 


and not of fear, as with us. 
Well, ſays the marchioneſs, I 3 l 
. people theſe four. moons, though you ſay chey 
are but little ſecondary planets, appointed to give 
| light to another planet during its night. Do 
not doubt it, replied I; theſe planets are not 
leſs worthy to be inhabited, for being obliged to 
turn round. another planet of greater, conſequence, 
I would have then, ſays ſhe, the people of theſe 
* e moons, to de * ne en . 
N34 | »Piter's 


© (10) Their BY 47 "Theſe lud 
Fires of Jupiter were firſt o oy by Simon Marius, 
mathematician to che Eleftor of Brandenburgh, about 
— 2 —— "_ took _ of three 
Attle ſtars moving round Jupiter's e 
; 2705 <4 . and in January following diſcoy 
a Tourt : 
In January 1610, /Galiles 4% ablerved en 
Iealy ; and that year publiſned bis: obſervations., In ho- 
ur of his patron, the Grand Duke o Tuleaoy, he 
ME; them Ara Medicea, Meda : Marius, 


4 8 . 
. 1 
7. #7 


8 's Mercury ; ere 
nas ; the * ove ñ and the fourth, . 


an aria Schyrlæus de 
 capuchin 0 i imagined, har befides” theſe four, 


"he bac difcovered Wen ee 
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piter's government; they ſhould, if it were po- 


ſible, receive their laws and cuſtoms from him, 
and conſequently pay hin a kind of homage, 
and not view this great planet without deference. 
Would it not be convenient too, ſays I, that 970 


ſnould ſend deputies with addreſſes to him, to 
take an oath, and to. aſſure him of their fidelity; 


yet, I doubt, if he has certainly a more abſoſute 
command over his moons; than we have ever 


ours; his power, after all, is but imaginary, 
and conlift chiefly in making the- afraid; for 


that moon, which 1 ts neareſt to him, ſees that he 
is ſixteen hundred times larger than our moon. 


appears to us; for, in truth, he is ſo much lur- 


— ſo that this fortnidable planet 
hovers continually over their Heads, at 2 very 


little de; and if the Gauls were afraid here- 


1 


1642; and in honour of Unzan VIII, the Pope then 
reigning, denominated them Sydera — But 
upon Nauda's communication to _—_ who had . 


obſerved Jupiter on the ſame da 


ſoon perceived,, 
that the monk had miſtaken five 2 


ſion of the water of aquarius, marked in 'Tycho's 'ca- 
talogue 24, 25, 26, 27 and 28, for ſatellites of Jupiter : 


whence it is no wonder they ſhould appear to _ dif- 


follow. F T4 they all . in a clear ej whed 


Jupiter inter poſes between and the fun ; that is, 
are eclipſed. by him: theſe almoſt every day. 
Flamſtead and Callini have tables, 4 


— — and emerlions a 


" v 4 
ot —— 1 
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tofore, that the heavens. would: fall on them, 
and cruſh. them ta pieces, I think the inhabitanm 
of theſe moons may well be apprehenſive that 
Jupiter will, at ſome time: or other, /@ver«whelm 
them. I fancy, ſays the lady, they are poſſeſſed 
with that fear, which is given them becauſe they 
have. no eclipfes :. every ene has their peculiar 
folly ; we are afraid of an eclipſe, and they, that 
Jupiter will fall on their heads. It is very 1 
fays I, the inventor of the third ſyſtem I told 
you of the other night, the famous 'Tycho-Brahe, 
lone of the greateſt aſtronomers that ever lived) 
did not apprehend the leaſt danger frem an e- 


clipſe; he paſt. his whole life in contemplating 
them, and never ſhewed any dread, when every 


body elſe was under the greateſt conſternation ; 


but what apprehenſions do you. think he enter 
tained inſtead of them.? This re jou was ſa 
OO” 


of Ke 


ure coi wed "to bodies and adn . ect 

of eclipſes they undergo, are called occultations, 
rather than obſcurations ; wherein the ſame ſatellites 
coming too near to Jupiter's body, are left in his light ; 
which Ricciolus calls, occidere eufiace, jouially. 
In which caſe, Jupiter's neareſt ſatellite exhibits a third. 
bind of eoli — g obſerved like a 22 or — 
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maccountably ſuperſtitious, that if an hare did 
but croſs him, or an old woman bolt upon him 
at his firſt coming out, he inſtantly thought his 
journey would be unfortunate ; he ſhut himſelf 
vp for that day, and would not be concerned in 
tze leaſt bufineſs. It would be very unxeaſona- 
ble, replied ſhe, fince ſuch a man could not free 
himſelf from the fear of eclipſes, without fal- 


ling into ſome other whimſy as troubleſome, that | 


the inhabitants of thoſe moons of Jupiter, where 
of we were-juſt ſpeaking, thould eſcape upon 
| eaſier terms: but we will give them no quarter; 
they fhalk- came under the general rule, and if 
they are free from one error, they ſhall fall into 
another, as an equivalent: but as T cannot pique 
myſelf in being able to veſs,. pray. clear up one 
more "A ta me, w has given me fome 
\ 6 4 TR 
htely — an for obſerving theſe 
en ſhip-board, which prevents the motion of the ſhip 
from diſturbing the- ion. Certain it is, that ec 
ſes of the firſt ſatellite, are much ſurer than.thoſe of t 


moon; and withal happen much oftner, there. being 
beach too of hole ip in three days ; beſide, 
the manner of applyi m n very eaſy, the dif- 
ference of time on which they happen, as ſet down ih 
the tables, from that of obſerving the p 
ves the difference of longitude Hen the the meridian of 
hee the whe were land for, to the place 
of obſer vation. | 
ob Colliy gue Marat! have: frequently obſerved. 
very ſurpriſin in bes ham. pr wa | 
the ſatellites, Fm VE os nothing in their diſtance, 
either from the earth, * or Jupiter, to occaſion ſuch 


uriations. For ena, the Warmn ſatellite, which is 
frequents- 


— 
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pain for ſeveral minutes. Tell me, if the earth 
be ſo little in compariſon of Jupiter, whether 
his inhabitants do diſcover us ?, I fear, we are 
wholly unknown to them Indeed, F believe not, 
ſays I; for if we appear to him one hundred times 
leſs than he appears to us, judge you if there be 
any poſſibility of his ſeeing us: yet this we may 
reaſonably conjecture, that there are aſtronomers 
in Jupiter, who, after they have with great pains _ 
made the moſt curious teleſcopes, and taken the 
cleareſt nights for their obſervations, may have 
diſcovered a little planet in the heavens, which 
4 they never ſaw before; if they publiſh their diſ- 
covery in the e of the n in N coun- 


try, 


r obſerved to be the leaſt of all, ſometimes 
rs the largeſt, ſometimes only appears equal, and 
— leſs, than any of the reſt. As they are l- 
lumined by the ſun, even when gem: 1 in the light 
of Jupiter, and yet, notwithſtandin they fome- 
ono appear dark, and ſometimes diſappear, there muſt 
be fame chan anger s in their atmoſpheres, to prevent the 
equable reflection of the ſun's rays, from the ſeveral 
ts of the atmoſphere. To the ſame cauſe it is ow- 
ing, that their hadowe on the diſk of Jupiter, are ſome- 
times ſeen larger than themſelves. - Their periods are 
found from their conjunction with Jupiter, after the 
ſame manner as thoſe of the primary es, are found 
from their oppoſitions to the ſun. | 
By this method Caſſini fund the periods ofthe | 
verld ſatellites to be as follow. 
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try, moſt people know not; what they mean, or 
laugh at them, for fools ; nay, the philoſophers _ 
themſelves will not believe them, for fear of de- 
ſtroying their own opinions; yet ſome: few ra- 
tional people may be a little curious, and hearken 
to it; they continue their obſervations, diſcover 
the little planet again, and at length are aſſured it is 
no viſion ;. then they ſuſpect it has a motion 
round the ſun, and after a thouſand obſervations, | 
find that it compleats this motion in a year; and 
at laſt (thanks to the learned) they know in Ju- 
piter that our earth exiſts in the univerſe ; every 
curious body runs to peep at it at the end of a 
teleſcope, though it appears ſo ſmall, as to be 
ſcarcely diſcernible. 514 94308 ee 


As in the primary planets with regard to the fun; 
with the lites with to the primaries,. the 


tances by obſervation, they meaſure them with an in- 


ſtrument, called a micrometer, in ſemi diameters of Ju- 

iter. Theſe diſtances, according to Caſſini, are as fol- 
. 1 | vt - | 

| Diſtance from Jupiter's centre. 
The firſt ſatellite ße 53 5 
The ſecond d 9 { Semi-diameters. 
The third _ 14 (of Jupiter. 
The fourth . 253 3 


Hence, as the ſemi diameter of Jupiter, is equal to 
27 * ſemi diameters of the earth, the diſtance of the 
_ firſt ſatellite from the centre of Jupiter is 166 ſemi- 
Giameters of the earth; that of the ſecond 249 anda 
half; that of the third, 388 ; and that of the fourth, 
384. All theſe moons are parallel to the plane of the 
ecliptic ; and conſequently they ſeem to move backward 
and forward in a right line. | 
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If it was not, faid the marchioneſs, that it is 
à little mortifying to know, that in Jupiter ve 
are not difcovered without their beſt | 
it muſt be pleaſant, to the the altiomlldy ar 
/ both planets, levelling their tubes at one another, 
and mutually aſking, What world is that ?. What 
people inhabit it? Not ſo faſt neither, replied I; 
for though they may from Jupiter diſcover our 
earth, yet they may not know us; that is, they 
do not in the leaſt ſuſpect it is inhabited? and 
ſhould any one there chance to have fuch a fancy, 
he might be ſufficiently ridiculed, if not proſe- 
. cuted for it; for my part, I believe they have 
work enough to make diſcoveries on their own 
planet, not to trouble their heads with ours. It 
is ſo large, that if they have any ſuch thing as 
navigation, their Columbus's could never want 
employment; why,. I warrant you, they have 
not yet diſcovered the ' hundredth part of their 
planet. But, on the contrary, Mercury is {6 
ſmall, they are all. (as it were) near neighbours, 
and it is but taking a walk to go round that pla- 
net. But if we do not appear to them in Jupiter, 
they cannot certainly diſcover. Venus and. Mercu- 
ry, which are much leſs than the earth, and at 
a greater diſtance; but in recompence ſor this 
loſs, they ſee Mars, their own four moons, and 
Saturn with his; this, I think, is work enough 
for their aſtronomers ; and nature has been o- 
| kind to conceal. from them. the reſt of the uni- 
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Do you think it a favour then, ſays ſhe? Ves 
certainly, replied I, for there are fixteen planets |} 
in this great vortex : nature, to ſave us the trou- 
ble of ſtudying the motions of them all, ſhews - 
us dut ſeven, which, I think, is very obliging, 
though we knew not how to value her kindnefs; - 
for we have diſcovered the other nine which were 
hid from us, and fo we have rendered the fcience 
of aſtronomy much more difficult * nature de- | 
ſigned it. | 
If there are ſixteen planets, fays the marchio- 
neſs, Saturn muſt have five moons, It is very 
true, replied I, and with much more juſtice, as . 
be is thirty years in going round the fun; and | 
there are conſequently in him ſome countries, 
where their night is fifteen years long. For the 
ſame reaſon, that upon the earth, which revolves 
round the ſun in one year, there are nights, ſix 
months long at the poles. But Saturn being 
twice as far from the ſun as Jupiter, and con- 
ſequently ten times farther than us, doth his five 
moons give him ſufficient light ? No, he bath be- 
ſides a very remarkable reſource, and the only 
one in all the univerſe. . Nature has encompaſſed - 
him round with a great circle or ring ; this be- 
ing placed the reach of the ſhadow, 
which the body of that planet caſts, reſſects the 
light of the ſun continually on thoſe places where 
they cannot ſee the ſun at all, and reflects it near- 
er, and with more force, than all the five moons, 
becauſe it is leſs deen t the loweſt of them. 


I proteſt, 


˙—ů we .. 
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ſurpriſing, and yet all i is contrived with ſuch: great 
order, that it is impoſſible not to think, but 


of theſe moons was not a work of chance; for 


Saturn; indeed it was not worth while to give 


light already; and they eſteem. their nights (as 

' ſhort as they are) a greater bleſſing than their 
days. But pray, why has not Mars a moon too! 

It ſeems he has none, though he is much farther 
than the earth from the ſun. It is very true, 
ſays I, no doubt but he bas other helps, though 
we do not know them. You have ſeen phoſ- 


"+ | . 
wy o * 7 
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33 


I proteſt, ſays the marchioneſs, this ig;very 


nature took time to conſider the neceſſities of 
ſome animated beings, and that the diſtribution, 


they are only divided among thoſe: planets which 
are fartheſt diſtant from the- ſun, Jupiter and 


any to Mercury or Venus, they have too much 


phorus, both liquid and dry, how it receives and 
imbibes the rays of the ſun, and what a great 
light i it will caſt in a dark place; perhaps, Mars 
has many great high rocks which are_ſo many 
natural phoſ| phoruſes, which, in the day-time, take 
in a certain proviſion of light, and retur it again 
at night; what think you, madam, j is it not a ve- 
Try ant ſight, when, the ſun is down, to ſec 
thoſe lighted rocks, like ſo many glorious: illumi- 
nations, made without any art, and which can do 
no manner of hurt by their heat ? Beſides, there 
is a ſpecies of birds in America, which 

ſuch a light, that you may read by it in the dark- 
eſt night; and who knows but Mars may have 


out flocks of theſe fowl, that, as as ſoon. 28 it is 
by | night, 


1 „ „ — — Femme ! 8 


| 
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night, diſperſe themſelves into all parts, and ſpread 
from their wings a new days? 

[ am not at all contented, ſays ſhe, either with 
your rocks or your birds; I confeſs, it is a pretty 
fancy, but it is a ſign that there ſhould be no 
want of moons in Mars, fince nature has given 
ſo many to Saturn and Jupiter; yet if all the 
other worlds that are diſtant from the fun have 


moons, why ſhould Mars only be excepted ? Ah, . 


madam, ſays I, if you mix philoſophy with all 


your reſearches, you will find exceptions in the | 


very beſt ſyſtem ;. there are always ſome things 
that agree. extremely, well, but then there are 
others which do not match at .all ; thoſe you 
muſt leave as you found. them, if ever you intend 
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a circle of moons, which follow cloſe to one ano- 
ther, and have an equal motion; and that the 


It is doubted, whether, like the other 
volves on his als, it does not 


1 trary, vis. —— 


The 
fore, to an inhabitant of Saturn, 2 
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ed if we were in that planet, to ſee ſuſpended 


over our heads, during the night, this great ring, 


in the form of a ſemi-circle, that reaches from 


one end of the horizon to the other, which, re- 
flecting the light of the ſan, performs the office 


of a continual moon. And muſt we not. inhabit 


this ring too, ſays ſhe, ſmiling ? I confeſs, ſays l, 
in the humour I am in, 1 could alinoft fend 


colonies every where; and yet I cannot” well 
plant any there, it ſeems ſo irregular an habita- 
tion; but for the five little moons, I cannot avoid 
peopling them; though ſome think this ring is 


five little moons have eſcaped vut of this circle; 
if ſo, how many worlds are there in the vortex 
of Saturn ? But let it be how it wy the people 


avs ; 


| | 't; 
miles. Dr. Halley obſerves, in his preface to th 
Jogue of the fixed ſtars, that he has found” 
have a ſlower motion, than is aſſigned him in 


ſervations ;. and there is one circum 


which we know do revolve = 

have their greater diameter at the 

poles; but nothing like this is obſer 
His diſtance from the ſun being as 1 
than that of the earth from the ſame; 'it is 
the apparent diameter of the ſun, ſeen 
not exceed 3 minutes, which is but more 
twice the diameter of Venus. 
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in Saturn live very miſerably, even with the aſ- 
ſiſtance of this ring. It is true, it gives light to 
them, but it muſt be a very poor one, when the 
ſun ſeems to them but a little pale ſtar, whoſe 
light and heat cannot but be very weak at fo 
great a diſtance, it appearing to them one hun- 
dred times leſs than to us; they ſay Greenland 
is a perfect bagnio, in compariſon of this planet, 
and that they would expire with heat in our 
coldeſt countries; if they had our water, it would 
not be water with them, but a poliſhed ſtone, or - 
marble; and ſpirit of wine, which here never 
freezes, would there be as hard as our diamonds. 
You give me, ſays ſhe, ſuch an idea of Sa- 
turn, as makes me ſhiver with cold; and that of 
Mercury, puts me into a fever. It cannot be 
otherwiſe, replied I; for the two worlds, which 
5. 72 are - 


heat be diminiſhed in the fame proportion. His appear- 
ances or phaſes, are very various and extraordinary, and 
have long perplexed the aſtronomers, who could not di- 
vine the meaning of ſuch an irregularity : thus Hevelius 
obſerved him to conſiſt ſometimes of one circle or ſphere, 
ſometimes of three, ſometimes of a ſphere with handles, 
— of an ry with the * - weep 
a circle with cuſps or points. t Huygens plai 

ſbewed, that all theſe were — fo the 
imperfection of the glaſſes which that author had 
uſed. Huygens, upon c_ him attentively, with 
much better glaſſes, reduced all theſe phaſes to three 
28 ones, VIS. 2 — os armed. — 
theſe are owing to a pi amazing furniture peculiar 
to this pe Gi 1 which furrounds his middle 
like an arch, or the wooden horizon of a globe, at 4 
diftance therefrom. The diameter thereof more 
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are the extremities of this great vortex, -mult be 


to anſwer the leaſt queſtion you can aſk them; 
and are fo very grave, that were Cato Wving_ 
: among them, they would think him a merry. 


andrew. $1467 
| A fancy 


double of the planet, which it encompaſſeth, the for- 
mer containing 45 diameters of the earth, the latter 
only 20. When raiſed enough to be out of the ſhadow 
of the body of Saturn, it reflects the light of the fun 
very ſtrongly. The thickneſs of this ring, Keil ob- 
ſeryes, takes up one half of the ſpace, between its out- 
er or convex ſurface, and the ſurface of the planet. 
This ring is found to be a folid, opaque, bak Cwogk 
and even body. It was Galileo that firſt diſcovered - 
that the figure of Saturn was not round; but it wal 
Huygens that firſt found, that it's inequality was in the 
form of a ring, the diſcovery of which he publiſbed in 
1659, in bis Sy/fema Saturnianum. The plane'of-the 
ring is inclined to that of the ecliptic in an angle of 
295. 30 minutes. By ſome ſpots dilcovered in this ring, 
it is found to turn round Saturn. A thing that the 
people of that planet muſt ſee ; alſo its, being brighter 
on the inſide than on its outſide; for we can ye it 
ſo at this immenſe diſtance. The inhabitants of Saturn 
within his our circles C AD, EB F. Plate IV. fg. l. 
can never ſee this ring. But from all other parts of hi 
body, they continually ſee it for fourteen years and nine 
months of our time, being half of his year, and dhe 
other half it is hid from thei gh. Thoſe that dwell 
between the polar circles CD, E F, and the _ 


: 


oppoſite in all things. They muſt then, ſax; Wl t 
ſhe, be very wiſe in Saturn; for you told me . 
they were all fools in Mercury. If they are not 
wile, ſays I, yet they have all the appearances of 
being very phlegmatic ; they are people that knoy | 
not what it is to laugh; they take a day's time 


— 
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A fancy has entered into my head, ſays the, 
that the inhabitants of Mercury are all life, and 
the inhabitants. of Saturn quite the contrary ; 
but among us, ſome are briſk, and ſome are dull ; 
it is, I Tuppoſe, becauſe our earth is placed in 
the middle of the other worlds, and ſo we par- —4 

ticipate of both extremes; there is no fixed or 

determinate character among us; ſome are made 

like the inhabitants of Mercury, others like thoſe 
of Saturn; and we are a mixture of the ſeveral | 
kinds which are found in the reſt of the planets. | 
Xo fl 3% A - I own, | 


:\ 
- 


_ 8 1 Led * 


TV, all the time the fun enli e 59 
to them, have ev night a ſight of a piece of it Nl, 
NK, reſembling a ſhining bow, ring from the horizon, 
exceeding bright from caſt ta weſt, but darkened in the 
middle by Saturn's ſhadow at N, which extends com- 
monly to its outermoſt rim. After midnight this ſhadow, 
to thoſe on the north fide of the zquator, moves flowly 
to the right hand, but to the left to thoſe in the ſouthern 
hemiſphere. In the morning it grows paler like the 
moon, leaving behind it, i the appearance of a bow, 
but at length it is loſt in che ſurrounding atmoſphere, 
Under the ring between T I, and VQ, there is always 
a dark ſhadow or belt which ſurrounds the of Sa- 
turn, as the ring prevents the fun to ſhine on that part, 
for a conſiderable time, and hides part of the fixed ſtars 
from it beſides. It muſt be an amazing thing to loſe the 
ſun's light in a moment, without knowing the cauſe, all 
which time, their five moons are their only comfort. 
The other half of their year, the other ' hemiſphere, un- 
dergoes the ſame eclipſe alfo, as the firſt did. At the 
equinoxes, when the ſun is in -the ſame plane with the 
ring, the Saturnians cannot well ive it; no not 
even with our glaſſes, becauſe of the then darkneſs of 
the inward edge wn tas 
Plate IV. Fig. 2. repreſents, how the ring ap- 
PERr3 
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I own, fays I that I approve, of the ide. Me. 

thinks, it is pleaſant to be. compoſed: of uch 
8 fantaſtical aſſembly, that one would think 


were collected out of different worlds f, "we necd 
not travel abroad, when M5 ſee Ss 8 


in A! at home. 


3 wo 
12 * " 
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pears to the Kikdbitants of ARES Fuel 
qr ont ang the n 110 
| being a pro l jection de te 8, | 

| — the at 
ourward limit 12 : 
HO, The horizon boch of the x | 


HR, OR, an- 
the 8, N 
52 The upper 


which this dark 
thoſe on the 

to thoſe on the 
FT, The ſun, 
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The inhabitants of this planet muſt. enjoy. 


fall portion of folk light and bn ER 


than ours. So that our poles are actual warmer 


— Vet it — may hate cron Y 


cold without any concern. «Ny ſome have 
into freezing mixtures, ed 
which is ſo very cold, 1 our fingers _ 
touch of it; others have been frozen up in a cyli 
ice for the ſpace of half an hour, 2 it 
killed them. Therefore it is only a conſtitution 
to the nature of the hat ry or 1 
enduring ay degree of ben or cold N . 


are * 
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great cane tha ne our world: 
15 not : Mercury: and Venus, nor ſo 
cold as Jupitet er Sachen f n ouf country is ſo 
temperately placed; that we have no exceſs either 
of heat or cold. I have heard of a pluloſopher, 
who gave thanks to nature that he was born a 
man, and not a heat; a Greek, and not a Bar- 
barian ; and ſor my part, I render thanks that I 

_ mildeſt planet of ann; 
[ 757 es 4 7 H 


Tg aprons 
e — na Fa which. place be poſſeſſed 


about the end of the year 1752 ; and then ſhewed near- 


r thi vithin the fing See 
As he moves onn Ar rate of 12 degrees in a 
year, the ring keeps always any rather to itſelf, and be- 
comes more and of a long oval, 
all ke arrives at the 11th degree of Aquarius pro- 
i e degrees of Piſces, the 
ring ſeems little more th Os woes hy 


t, and at a ſmall _ NOS. 
7. and thus it appear in the beginnin 175 

Len er which in e epd as in f. 5. And 
in the beginning of this preſent year 176, it arrives to 
* of the nodes of the ring, which is in about 
of Piſces. Then the plane paſſing through 
the eye * the ſpectator, projects the ed of the ring 
| 2 age 1 of the r 

uently no part of the ring appears for 

=: months of this ns but in SS line ; nor 
wil it appear to be curved until he enters Arics, which 
vill be in the year 179i, when the other, or outhern 
ide of the ring, will be enlightened by the un. To. 
my lucceſlive year, the phaſes of the ting . 15 & 
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am ſuteg ys the marchinneſs, we have one 
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and in one of the moſt tempevate regions of that 
planet. If ydu will boheve me, -madam, tyou 
have mere reaſon, ſuys I, to give thanks: that 
you are young, and not old; that you ate young 
and handfome, not young and homely ;; that you 
ate young, handfome, and a Fuench woman, än 
not young, luhdfome, and an; Italian; theſe ute 
more proper ſubhjects for your. thanks than the 
lteation of 5 en, or the N e 
wm country. 


* 


* 
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again, ul ſeven years are completed, when the ring will 
be again moſt open, n to the wlefcppic view of the Pecta- 
ton Shih will be in. tHe latter end of 'the'yair 1967 
And the ſame Variety will again appett during the fe- 
maining half of his orbit, All which phzmomend are 
_ t curiouſly re epteſented by an Orrery. Mr. Whiſton, 

memoirs '* Dr. Clarke, fay * the Doctor's 
fat er once ſaw « tar through ne of the opens of 88. 
turns ring. 

The ſummer. and winter of Sarurty is more different 
wan ours, as their axis declines above 31 degrees, a 
ours not more than 23 and a half. 

Upon this account, his five nioons muſt detfine 
much from the path that the ſun ſeems to move” in, 
is inhabitants can never ſe any of thetn at full but juſt 
at the equinoxes, two of which 25 out in thirty of 
2 ears. It is this poſition toe of its axis, that is the 

e of thoſe moſt delightful appearafices, and wol- 
derful proſpects that ĩt's Rhaticants enjoy, occafioned by 
its ing, as already mentioned. 

The ſatellites always turn the ſame fare to duturn, 1 
_ moon does to us, and as thoſe N 

the length of Fay and night, in tnoons, is al- 

equal to the of theft revolution. For exan- 

= fe je fifth moves round Saturn in 74 days, and the 
ys and nights there are equal to 37 cf urs; bork 
their ſummer and. winer, as Sarg moves the 
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Pray, firs; ſays he, let me give ümals for all 
things, even for the, very vostak in which Lam 
planted : our proportion of happineſe is. ſo v 
(mall, that we ſhould not loſe any, but improve 
continually what we have, and be grateful for 


every thing, though ever ſo common or incon- 


fderabte. If nothing but exqulire pleaſure will 
ſerve us, WE muſt wait a long time, and be ſure 46 
pay too dear for it at laſt. Ybu will promiſe me 1 
= replied I, mat, if 1 entertait you witli ineſe 
lively pleaſures, \wHen'y6tthidk bf vorte xd yd 


will. not ons an bumble ce Your, Jady- 
AT er en ache 3 Wi | 


fn m 30 ves i. — it is 
IT: por, that rages way of living muft be very 
rent from ums 12 tuck ane and 
-and\ fl times. 
10 the firſt of theſe cata ba 
1635, with a weh foot teleſcope. Cuſſini found: out 
the other four them Lodoviceun ſtars, in ho-⸗ 
nour of Lewis MIV.) uin the two innermoſt in 1684, 
by the help of Campani's 9 a es, of 100, and 1 36 feet 
long; the third in 1672, 1 teleſcope of 3 
feet ; and the fifth (that of . All the phano the — 
in 1671, by a teleſcope of 171 All t 
na mentioned to belong Jags moons, n a _— 
going note, probably be hogs ſo to theſe. Thus they 
are ſeen larger f barer de h is alſo ſometimes 
found eclipſed, Kc. 
The periodical kes of the ſatellites of Saturn, ac- 
cording to M. Caflini, are as follow} - 
Hours Min. Sec. 


Firſt Satellite MS FE. 31 
Second PEN os 
Third 4 13 47 16 
Ns 15 22 41 6 
ns 7:55. 108 57 
| Their 


eh di. La ane? 
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but no longer. I will engage for doing it to- mor- 


row at leaſt, replied I; for the fixed lars are f. 


| perior 0 inden, you n Vet ſeen or heard. 


(Thi diane om te cratr of Sn ee 
alſo to Caſſini: | 


Firſt Satellite 47 
Third: j: 8 
Fourth 18 
Fifth 54 


The great diſtance between the fourth and fifth ſatel- 
lite, gave occaſion to Huygens to ſuſpect that there 
might be ſome intermediate one; or elle that the fifth 
might have ſome other ſatellite — romp it a3 in 
See. 

Theſe do nat; like the moons of Jupiter, away op 
pear in a ſtrait line eaſt and weſt to us, becauſe the 
eee A x porch moons, lie right before the eye, 

in the plane of the earth's orbit. Where- 
_ — —— thereto in an angle of 3t 
_ © long 
oral of epd 100 


f 
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ſhip's. I eſteem it only a pleaſure; anſwered'the 
lady, while it diverts me with Nomething neu, 
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The Fir ru EvgninG. 


Shewing that the head Starr. are h many Suns | 


every one of which r light to 4 World... | 
5 | 
PHE marchioncs wa eee Kg: 
what would become of the fixed ſtars ; are | 
they peopled, ſays ſhe, as the planets are, or are f 
— not inhabited at all, or, in ſhort, what do 
you make of hem! You-may ſoon hoe, l l, 9 
(1) the fixed ſtars be leſs diſtant from tb 
earth than 27650. times the diſtance from this to | 
the ſun ; nay, if you anger an aſtronomer, he 4 
will ſet them farthes.. The diſtance ſrom the ſun 
to Saturn the fartheſt planet, is only 330 millions 


The ars cannot be 197 "_ 
YA 125 wer of the 2 + ſtars, 2 48280 to 


be the neareſt to-us;) us being the 'brightelt, and largeſt, | 
namely Syrius, os the Dog-ftar.. Now this, b = 
nie obſer vation (ſee Mr. Huygens in his Coſmo | 


p. 137.) hath been found to be in 8 

tes leſs than the fun ; and conſeq i ov applies 
farther from us than the ſun; as his apparent diameter 
6 leſs than the 1 will amount to above two 


1560 CONVERSATIONS on the * 
of leagues ; this is nothing in compariſon of the 
diſtance from the ſun, or from the earth tothe 
fixed ſtars; it 45/almoft beyond arithmetic You | 
ſee their light is bright and ſhining, and did they 
receive it from the ſun, it muſt needs be very weak, 
after ſo long a paſſage; then judge how much it 
muſt be again waſted by reflexion; for if the ſtars 
returned it back to us at ſuch an immenſe” dif- 
tance, and if it were reflected, it is impoſſible it 
ſhould be ſo clear and ſtrong as the light of 2 
fixed ftat is, which cannot but propeed originglly 
from itſelf; ſo that, ins word a the fixed ffars 
are luminous bodies in themſelves, and ſo many 
fond. 351 Fab) Ua. 4 £3. Ae FS 1960 
1 patceſve, ay, dee tnerchioneſs, where you 
would” carry me; you! are going to telf me, thi 
if the fixed ſtars are-fo many funs, and our ſun 
the centre of à vortex” which turns roumd him, 
why may not every fixed ſtar be the centre of n 
vortex that turns round it? Our ſan enlightens 


the 
1 

titudes of others with better glaſſes}, and, in uf 5 ba. 
bility, many others that eſcape the each af dur uo 
art to deſcry ; which may cunſequently be: as far miſtam 
from thoſe we ſee, as they are from us. Thus the f- 
on — in 1 3 
lun, degenerate into lo many points, Fea, e our 
on account. of their immeiſe diſtance 3! nay;! more than 


— 
7 N 


2 ” 


this, it cauſeth even the orbit which our eanth.def- 
eribes about the ſun, to ſink almoſt into a! point, or, 4 


leaſt, into a circle of but a few ſeconds diameter. 
| 3 we reflect, hy OR in all 4 
Na vaſtly more rgmote f which app * 
our unaided fight ; ſtars whoſe effulgence, though a 
velling even nee the creation; is not rt n 


- 
\ 


* * N 
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the planets that belong to him; why may not 
every fixed ſtar alſo have planiets to which they 
give light? I will not contradit you, replied L; 
1 ſhall make no other anſwer but that of Phæedrus 
to Enone, It is thou who haſt named it. 


But I ſee the univerſe ſo large, fays the, that 


1-know not where I am, or what will become of 


me; what, is it all to be divided into vortexes | 


thrown confuſedly one among another 7 is every 


ls that vaſt ſpace which comprehends our fon 
and planets, but an inconfiderable part of the 


univerſe ? And are there as many ſuch ſpaces, | 
28 there are fixed ſtars ? I proteſt it is dreadful, 
the idea -confounds and averwhelms me. And 


for my part, replied I, it gives me ſatisfaction; 
when the E een to me as à little blue 
* * _ 


10 the "2H Mr, H 
tion on fi th W (ol, 

26 throw ten mill 
fe vaſt 2 thepif and bey 8 reckotũng, ns 
nfuratioh muſt the cbs of the —— he! 

ai e dd e iden z or, 
rather, While the is diſpatching her a E of 
g judgment, and excutfiye fancy, and finds them 


all d Þ all baffled th ſubjeR 

all drop ſhort, e 

i cop ap tar beat chin nate 
remark of a 2 


— — Say Af! 
Built wich Ebbs, 2 ks gf 
| e built j built ia che uſt of heaviad - 

Vaſt concaye! ample dome thou 
A weet apartment for the D&rTy # = / 3 


Nor ſp: that-chought done thy e lp 
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ftar to be the centre of a vortex, as large as ours? 
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fteedom, and think the univerſe: to be incom- 
parably more magnificent than it was before. 


digious number of wortexes.} Concerning vortexes/ we 


" * Wat 
an 2 "== u * 
* 2 + ys ”— 1 5 
» . "4 Feat «6 ' 
tn #] * +&S. 4 
** - 
=" id 
- 


* - 


xault, ſtuck with ſtars, methought the /univerſe | 
was too ſtrait and cloſe, I was almoſt ſliſſed for | 
want of air; but now it is enlarged in heighth 
and breadth, and a thouſand and a thouſand vot- 
texes taken in,' I begin to breathe with more 


Nature has ſpared no coſt, even to profuſeneſs; 
and (2) nothing can be ſo glorious, as to fee ſuch 
a prodigious number of vortexes, whoſe ſeveral 
centres are poſſeſſed by a particular fun, which 
cauſes divers planets to turn round it. The in- 
habitants of a planet of one of theſe | innumer- 
able yortexes, behold on all ſides theſe luminous 
centres of the vortex,. with which; they are en- 
80% % „„ + 1 1:1; 7471 eee 
"Thy lofty finks : and ſhallows thy profound ; ? 15 N 
And ſtreightens thy diffuſive | 
Which thought is founded on theſe words of facr 
"writ, "Who is able to build Him an bouſe, ſeeing t 
heaven, and heaven of heavens, cannot, contain hin 
nes, | 2 Chron. ii. 6. and 1 Kings, vii 27. 

(2) Nothing can be ſo glorious, as to ſee ſueb a pro- 


have ſaid enough already, in the foregoing notes, to ſbew 
their abſurdity, and the impoſſibility of their exiſtence 
But if, inſtead of vortexes, we may read (vſterns, that 
is, a number of bodies, moving round a common centre, 
our author's idea is indeed very noble; that ſuch a num- 
ber of ſyſtems, or worlds, * exiſt without the aid of 
vortexes, is certam from the Newtonian mur | 

which we have already given a ſketch, f. 30, Kc. . 


;o 
| Infinite number of worlds is called, to ciſftinguiſhit om 
the reſt, the new lem, which is the ſame as the Cop 
nican, in regard to the ſituation of n | 
"ap, 1 © 
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compaſſed ; but they do not ſee the planets, Who 
receiving but a faint light from their teſpedtive 
ſuns, cannot ſend it beyond their oon vortex. --. 2 
| You preſent me, ſays ſhe, with a proſpect of 
ſo vaſt a length, that no eye can reach to the 
end of it: I only ſaw; ak firſt the inhabitants of 
the earth, but you have made me diſcover thoſe 
who dwell in the moon, and in the other planets 
of our vortex: theſe inhabitants, indeed, I can 
perceive pretty. plainly, though not ſo clearly as 
do thoſe of the earth: after theſe, we come to 
the inhabitants. of the planets: which are in the 
other vortexes, but they are placed at ſo vaſt, ſo 
infinite a diſtance, that though I do all I can to 
lee them, yet I muſt confeſs, I can hardly per- 
ceive them; by the expreſſions you were obliged 
to make uſe of in mentioning them, they ſeem 
to be almoſt annihilated ; you have been obliged 
to call them, the inhabitants of one of thoſe. pla- 

"ONE ED......* 


revolving round him. But whereas the Copernican hy- 
potheſis ſuppoſes the firmament' of the fixed ſtars to 
the bounds of the univerſe, and to be placed at equal 
diſtance from its centre the fun ; the new ſyſtem ſup- 
poſeth there may be many other ſyſtems of ſuns and. 
planets, beſides this in which we reſide ; namely, that 
every fixed ſtar is a ſun; and encompaſſed with planets, 
3 and ſecondary, as well as ours. Theſe 
ſeveral ſyſtems of the fixed ſtars, as they are at '® great 
and ſufficient diſtance from the ſun ant us; ſo they are 
uma to be at as due and diftances from one 
775 er. By which means it is, that theſe multitudes 
5 f fixed ſtars appear to us of different magnitudes z che 
Wa- to us large,. thoſe farther aud farthes les, and. 
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earth fo minutely ſmall;- that I deſieve, from 
henceforward, 1 ſhall never be concermel u alf 
for any thing: one canſe- Why we fo 
fire to make ourſelves great, why we are dN 


| 176 in all probabili ity, exert emſelves in I 
many ſyſtems as well as one. And as, 1 tags" 


'Befides this 
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rets, belonging 6 ene of thole vortentes whole | 
number is infinite: we ourſelves, for whom the 


fame expreſſion-may ſerve, maſt' confeſs; (that we 
ſcarce know where we are, in the mid of I tha- 


ny worlds; for my on part, I begin to (6 the 


eagerly . 


deſigning, always troubling and haraſſing ourſeſves, 
is certainly becauſe we are ignorant of theſe vor- 


texes; but now, I hope, my new fights Wilf in 


part juſtify my lazineſs, and when any one fe- 

proaches me with my indolence, I will anifwer, 
* Ab, did you but know what Tie fixed ſtars are f 
It was not fit, fays I, that Alexander ſhould know 
what they were, for a certain author [Huygeni] 
who maintains that the moon is inhabited, very 
gravely tells us, that Ariftotle (from. wham no 
trutł could be long concealed) muſt 'neceflarily 
bave been of an opinion, backed with ſo much 
reaſon ; but yet, he never durſt acquaint Alexan- 
der with the leren ee 


'- This 81 is b fa Wit 50 
ach of an TK 905 e 10 
wildom, As 'they ate' peg, t bound / and 


tems are far more for the glory of the Petr, an 

demotiftrate his attributes t one; ſo it is * 
able than 8 conſequently there 1 7 

ich we have the le Re f Rr 

des a repreſentation of the new ſyſtem, 
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more reaſon was this gayiſtery: of wortemeh a 
fred ſtars, kept ſecret in Alexander b tine 5 for 
i they had been known in thoſe days, it had bæen 


but an ill way of making ane*s court, to have 
lad any thing of ſo many other worlds to that 


wt draw any utiliey fromm all the knowledge I have 
of dem; the moſt they dv, acording 20 your | 


are diſcaſes L ani not at all troubled with 3 I con- 


temper, and I am confident that vortexes can 
never cure it: though the other worlds may rep- 
m ſpite of all the workls that can poſſihly exiſt. - 


is a ſtrange thing ; let the world go how it will, 
it is never in danger; there is no ſyſtem can do 


it muſt; as the ſus is; be the centre and ſ A of a 


world, und have its planets turning round aut 
| Rs 


ambitious prince 3 for my part, I that know 
them, am mae fittlentreublad Po eat thad Tren. | 


ef e is but to cure people of their 
ambition, and their unquiet reftleſs humout, which | 


ſes, I am guilty: of ſo much wekknes,' a4 to be | | 
in love with what: is beautiful 3 that is my difſ- 


der us ſhort ſighted, they cannot ſpoil fine eye, | 
or a pretty mouth; their value is ſtill the ſand, * . 


This love, replied/the 'marchiareſs, laughing,. 


it any harm. But, tell me freely, is your ſyſtem 
true ? Pray, do not concetlt any thing from me; 
Iwill keep your ſeoret very faithfully ; it eme 
to have for its fotmdation, but a flight probabi- 
kty, which is, that if a fixed ſtar be in itſelf a. 
luminous body, like che ſun, them by ebmſequenct, 
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it. But is there an abſolute neceſſity that it muſt 
be ſo? Hear me, madam, ſays I ;; ſince we are in 
the humour of mingling the follies f 

with philoſophy, I muſt tell you, that in love 
and the mathematics, people reaſon much alike: 
allow ever ſo little to a lover, yet preſently af. 
ter you muſt grant him more; nay, more and 

more; and he will at laſt go 2 great vi: 

in like manner, grant a mathematician hut one 
minute principle, he immediately draws. 4 con- 


4 - 
* 


ſequence from it, to which you muſt neceflarily ru 
aſſent; and from_ this conſequence another, till ih 
he leads you ſo far (whether you will or no) that d 


you have much ado to believe all he has proved, 
and what you have already aſſented to. 'Theſe 
two ſorts of people, lovers and mathematicians, 
will always take more than you give them. You 
grant, that when two things are like one another 
in all vifible reſpects, it is poſſible they may be 
like one another in thoſe reſpects which are not 
viſible, if you have not ſome good reaſon; to be- 
 tieve otherwiſe : now this way of arguing have I 
made uſe of. The moon, ſays I; is inhabited, 
becauſe ſhe is like the earth; and the other pla- 
nets are inhabited, becauſe they are like the 
moon; I find the fixed ſtars reſemble our ſun; 
therefore I attribute to them what is proper to 
- him : you have gone too far to be able.to-retreat, 
therefore you muſt go forward with a gaod-grave. 
But, fays the lady, if you build upon this reſem- 
© blance, or likeneſs, which is between our ſun ant 


the fixed ſtars, then, to the people 49 
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at vortex, our ſun muſt appear no larger than 
mall fixed ſtar, and can be. ſeen only when it is 
icht with them. Without doubt, madam, ſays I, 
: muſt be ſo: our ſun is much nearer, to us, than 
je ſuns of other vortexes, and therefore its light 
makes a much greater impreſſion on our eyes than 
theirs do: we ſee- nothing but the light of our 
own ſun ; and when we ſee him, it darkens and 
hinders us from ſeeing any other; but in ano- 
ther great vortex, there is another ſun, which 
rules and governs; and, in his turn, extinguiſhes 
the light of our ſun, which is never ſeen there 
but in the night, with the reſt of the other ſuns, 
that is, the fixed ſtars; with them our ſun is ſuſ- 


uf 
A 


19 


it makes a part of ſome conſtellation: the pla- 
vets which turn round about it, (our earth for 
example) as they are not ſeen at ſo vaſt a diſtance, 
ſo no body will ſo much as dream of them. All 
the ſuns that are day-ſuns in their own vortexes, 
are but night-ſuns or fixed ſtars in other vortexes : 
in his own world or ſphere, every ſun is ſingle, 
and there is but one to be feen ; but every where 
elſe they ſerve only to make up a number of ſtars. 
May not theſe worlds, replied ſhe, notwithſtand- 
ing this great reſemblance between them, differ 
in a thouſand other things; for though they may 
be ſomewhat alike in this one particular, they 
may greatly differ in others. | 
It is certainly true, ſays I; but the difficulty 
is to know wherein they differ. One vortex may 
have many planets that turn round about its fun, 


pended i in the great anc roof of heaven, where 
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| another may have but a few + in he 1 
may de inferior or leffer planets, Willch 
About thoſe that are greater; H 2 Another, pe 
haps, there may be no inferior plaseti; he 
all the planets are got round about Wr fn, | 
form of a little ſquadron z beyond which may 
a large void ſpace, which reaches even to thi 
1 vortexes: in others, the Planets m: 

ake their revolutions towards the extemity c 
| their vortex, and leave the middle void. Tale 
not, but that there may be vortexes alfo quit 
void, without any planets at all; others may 
have their fun not exactly in their centre; and 
that ſun; may fo move, as to catty its planet 
eng with'if + 'ſorife may have planets, which, in 
regard, of their ſun, riſe and ſet according to 
the change of their equilibrium, Which ' keeps 
them ſuſpended: In ſhort, what 'farther variety 
can you wiſh for? But, I think, I have ſaid enoug h 
for 2 man that was never out of his own vorter. 

You have not ſaid too much, replied the mar- 
chioneſs, conſidering what a multitude of worlds 
there are; what you have ſaid is ſcarce ſufficient 
for five or ſix ; and from hence' I lee E i0h 
1 may ſay, of millions 

What would you ſay, madam, if 1 World tell 
you, there. are many more fixed ſtars than thoſe 
you fee? (3) And what an infinite number. are 
diſcovered with gaſſes, which are (not perchyh 
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tant fatelfites ; by which Khao yy" ſt is ſometimes difficy 
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to the naked eye ; and that in one ſingle conſtells 
fion, where perhaps we count twetve or fifteen; 
there are as many more to de found with a teleſ- 


_ 1 
* * 9 > 


cope as Uiſually appear in the hole Hemiſphere: '— 


I fubmit, ſays ſhe, and beg your pardon: you 
quite confound me with worlds and vortexes. © O, 


madam, I have a great deal more to tell you, 


replied I; (4) you ſee that whiteneſs in the ky, | 1 


which ſome call the milky-way can you ima- 
gine what that is? Why, it is nothing but an 
infinity of ſmall ſtars, not to be ſeen by our eyes, 
becauſe they are fo very little; and they are fown 
fo thick, one by another, that they ſeem to be 
one continiied whiteneſs : I wiſh you had : a glaſs, | 
1s £0 0 


with my * gates 2 the pknets oy 4 weak- 
er light) i it often falls out, that divers of the fixed ſtars; 
and ſome of them very ſmall, preſent themſelves at the 
ſame time within the glaſs, notwithſtanding it's area is 


not ſufficient to contain both] Jupite r and his moſt di 


to diſtinguiſn, e thoſe fixed ſtars and the 8 
of the planet. Thus, I have been ſometimes ready 
fancy, that I ſaw one or more ſatellites near Mars, 
by future obſervations, I perceived they were only ſome 
— the tele ſcopic fixed ftars lying in the way of M 
$ about S dave often diſcovered the Rkeneſa o 
many ſatellites; but I am not ſure I ever ſaw. ; 
three. Prom hence it is manifeſt, that therg are, in 
of the heavens,” many ſtars, which preſent them · 
es to our eye through. our long that 
otherwiſe inviſible to us. And this has been fu 
confirmed fince the difcovery of * large ie 


teleſcopes. 
—_ wat 


(4) You ſee that * 820 in the : which {us 
nil. Derham is 01 n 
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160 CONVERSATIONS on the 
to ſee this ant's neſt of ſtars, and this cluſſer of 
worlds, if I may: ſo call them: they in ſome ſort 
' reſemble the Maldivia-iſlands ; which are twelve - 
thouſand little iſlands or banks of ſand, ſeparated 
only by narrow channels of the ſea, which « 
man may almoſt leap over : the vortexes of the 
milky-way are ſown ſo thick, that I preſume, 
the people in one world, may talk, and ſhake 
hands with thoſe of another; at leaſt; I believe 
the birds of one world may eaſily fly into the 
other ; and that pigeons may be trained up to 
carry letters, as they do here in the Levant. 
Theſe little worlds ſeem to vary from the ge- 
neral rule, by which one ſun, in his own vortex, 
as ſoon as he appears, effaces the light of all o- 
ther foreign ſuns > if you were in one of theſe little: 
vortexes of the milky-way, your ſun there would 
not be much nearer to you, and conſequently, 


whiteneſs of the galaxy or milky-way, is not cauſed b 
the great number. of fixed ſtars in that place, as h. 
commonly been Gang, but partly by their light, and 
partly (if not chiefly) by the reflection of their planets ;, 
which ſtop and reflect, intermix and blend the light of 
their reſpeCtive ſtars or ſuns, and ſa cauſe that whneneſs 
the galaxy preſents us with; which hath rather the co- 
lour of the reflected light of our moon, than of the 
primary light of our ſun. And that/there are planets. 
enough for this purpoſe, © ] ſuſpe& (ſays he) becauſe. I 
have ſome reaſon to imagine, that there are.many more - 
new ſtars in the milky-way (all which, I take to be 4 
kind of planetary globes) than have ever yet been 
' ſerved, and that many of thoſe prodigious number of 
teleſcopic ſtars viſible there, are of the num 
ſtars or planets, and not of fixed ſtars only. 
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PLURALITY of WORLDS. 167 
would not make a much more ſenſible impreſſion 
on your eyes, than a hundred thouſand other ſuns 
of the neighbouring little vortexes : you would 
therefore ſee your heaven ſhine bright with an 
infinite number of fires, cloſe to one another, and 
but at a little diſtance from you; ſo that though 
you ſhould loſe the light of your own particular 
ſun, yet there would ſtill remain viſible ſuns ſuf- 
fcient beſide your own, to make your night as 
light as day, at leaſt the difference would hardly 
be perceptible ; for the truth is, you would ne- 
ver have any night at all: the inhabitants of 
theſe worlds, accuſtomed to perpetual brightneſs, 
would be ſtrangely aſtoniſhed, if they ſhould be 
told that there is a' miſerable ſort of people, 
who, wee een have very dark "Fr: 
ren f | ©» BY 


ſmall ſtars. Among! ich, ſometimes methought, 
more have preſented themſelves through one and the 
fame plaſs, and ſometimes I have miſſed ſome that T 
thought I ſaw before : and ſometimes I imagined I faw 
them nearer to, and ſometimes farther off thoſe ftars that 
did conſtantly preſent themſelves.” . Theſe, obſervations, 
the reyerend . author. earneſtly recommended to, be fas- 
ther enquired. into; and for the doing of which, he 


adviſes that an area of the heavens may be taken in, 
containing as much as falls within the co of the 
teleſcope made uſe of, and that a map be of all 


ſuch ſtars as fall within this area, which will hew when 
EFF 
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and when it is day with them, they never te 
more than one fun 3 certainly they would/thisk 
nature had very little kindneſs: for u, und Wound 
tremble with horror, to: iO e Ons 
Ban We are in. 

I do nat aſk. you, pe the mee . 
to in thoſe worlds of the mylky-way, there are 
Aany.moons ; I ſee they; would, be: of nn uſe to 
thoſe principal planets which have no night; and 
-move in ſpaces. too ſtrait and*narrow'totmbat- 
| Taſs themſelves with a train of ſubgltery-plancts: 
ixyet pray take notice, that by your liberal mul- 
tiplication of worlds, you have ſturted au ob- 
JeQion not eaſily anſwered: the vortenes whoſe 
ſuns we ſee, | tough the vortex in which-we as; 
and if it be true, that vortexes are wund, bbw 
then can ſo many vortexes, all touch a ſingle one? 
I would fain know how this may be done, but 


eumot reconcile it to m 
"great dealt yon: 


* Hes 8 18 — => a 


Madam, ſays I, you ky A 
ration in raiſing this doubt, and kkewile in nat 
being able to reſolve it; for in ieſeMf, the thingfeem: 
extremely difficult ; and, as you Rate "the quel 
daa. 15 anſwer can enn 

n et parts of the 1e ee Had | 


white) m t, which at firſt 7 
e _— 1 by the r. 


but with a telefeo . Per an ou 
of ſtars filling mo 1 25 Fh 

aſtronomers nebulous flars, 5 of theſe — emp 
fix' or ſeven, to be ſeen in the heavens. © They ue 


<p on all celeſtial globes, where ther firuition * 
Sula found at * time. | 
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de a fool who goes about to find anfwuers: 80 
objedtions which are unanſwerable. If. our - 
tex had the ſom of à dye, it would hate fin 
ſquares, or' flat ſurfaces, and would be for from 
being round; and (5) upen every. dne of theo 
ſquares, might be placed a vortex of the ame 
figure ; but if, inſtead of theſe fix ſquares, it bad 
twenty, fiſty, or a thouſand ;; then might a theu- 


lad vortexes be placed: upon it, one upon cher, 


fat ; and, ydul may very well conceive, that the 
more flat faces any body has on its qutfide; the 
nearer- it approaches: to à round figure, jut 6 
diamond cus on every fide” luto 2 great numbor 
of faces 3 if che faces be very many und te, 
i will look nearly 2s round: as 4 pearl of , 
ſame frre: it is in this manner, that che var- 
texes are round; bave an infinite number 
of faces on their circumference or external ſur- 
face, and 9 25 of 1 is Ar. to another 


e ee Wer 

* A ons — might bs tlacad 
41 ag 12 2 e of gar 
author, to halves the lady's ifficulty, why the vortezes 


do not interwingle aud confound each ober; but au np 
ſuck vorzexes. ſubliſt, there is ng neceflity for this ſa- 
lution. n 


5 


E 
i 


BY 


— 


It 


E 


we then hould find would all form one regular 


little worlds. When two vortexes which are 


incommode the others, and become one, two, 


from that conſtant harmony and finiilitude, obſervable 
In all the works of the creation, which 1 


inſtruments, I mean the ſolar ſyſtems 


| the are ſet at due diſtances Puts each otber, and 
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vortex; theſe faces are not all equal and alike; 
but here, ſome are greater, and there ſome lek : 
the leaſt faces of our vortex, for example, an- 
ſwer to the milky-way, and are joined to all thoſe 


joined to two neighbouring faces, or leave beneath 
any void ſpaces between them, as it muſt often 
happen, nature, who is an excellent manager, 
and will not ſuffer any thing to be uſeleſs; pre- 
ſently fills up this void ſpace with a ſmall vorter 
or two, perhaps with a thouſand, which never 


or a thouſand” worlds or more; ſo that there 
may be many more worlds than our vortex” has 
flat ſurfaces to bear them. I will lay a wager, 
that though theſe little worlds were made only 
de thrown into the ITE 1 

which 


80 doubtlek, if we Wal he fuck an 3 
proſpect of the fixed ſtars, we ſhould find them very 


commodioufly ſet in the firmament in regard to one 


another. And this we, have great reaſon to conclude - 


f 
z 


; 
5 


irance; this is particularly evident in 
.of the univerſe to which we 7 
have a better proſpe& of, and 4 


41 
LE 


£ 
E822 


it 


every body placed in good 2 and at a cus 
according to the niceſt rules of proportion. Aud if 
great Creator hath thus wiſely modelled this part 
the univerſe, no doubt can be made, but that he 
done the ſame in all the other ſyſtems likewiſe, and 
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111 
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y in each ſyſtem at its 0 diſtance ue aur 
un or fixed ſtar.” cos | Se 
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which otherwiſe would have been void and uſe- 
|; and though they” are unknown to other 
worlds which they touch, yet they are well ſa- 
isfied with being what they are: theſe are the 
little worlds, whoſe ſuns are not to be diſcovered. 
but with a teleſcope, and whoſe number is pro- 
ligious : in fact, all theſe vortexes are joined to 
one another in ſo admirable à manner, that every 
one turns round about his own ſun, without 
changing place; and every one has ſuch a proper 


to its own ſituation: they may take hold of one, 
another, like. the wheels of a watch, and mutu- 
ally help each other's motion: and yet it is cer- 
tin, that they alſo act contrary to one another, 
Every world, as we may fay, is like a foot-ball, 
which would extend itſelf, if it were not prevent- 
ed. But this ſwelling world being preſſed by 
the next to it, returns. to its firſt figure; then 
ſwells again, and is again depreſſed by the neigh- 
bouring worlds; and ſome philoſophers affirm, 
| that the reaſon why the fixed ſtars give a twink- 
ling and trembling light, and (6) ſometimes ſeem 
rot to ſhine at all, is becauſe their vortexes per- 
petually preſs our vortex, arid ours Wo conti- 
tually repulſes 8 1+ ee 


. (6) And ſometimes * not to fine at „ The 
uterations that have happened in the fixed ſtars are very 
conſiderable ; contrary to the © of the antients, 
who held, that: the heavens, and heavenly bodies, were 
incapable of any change. And, in effect, it was near 
two hundred years after the time of Ariſtotle, before any 


* ng habit; " 


motion given to it, as is moſt eaſy and agreeable _ 
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catalogue with 4 ſtas. 


wy _ cities on this globe, through which travellets-daiy 
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CONVERSATIONS on the 
Lam in love with theſe fancies, ſays the mar. 
ehioneſs, and am pleaſed with the foot-balks, 
which {well every moment, and ſink again 4 and 
with theſe worlds which are always combating : 
alteration was obſerved. The firſt was in the year 125, 
before the incarnation, when Ascent a c | 
aſtronomer of Rhodes, diſcovered. a new ſtar to appear ; 
5 — — ey he 1 to make a Catalogue” of 
rs, that poſt might perceive ai) 
changes of the like kind. : 11 4 £520 " 
Pliny ſays, that in this & Hipparchus dared to under. 
e take a thing, which ſeemed to ſurpaſs the of 
* the Gods.” His catalogue contained hw "wg | 
Ptolemy, the Egyptian aſtronoiner, only enlarped this 


. 


Alter him, Ulugh Beighi, the grandſon of Thmerlav 
After him, Ulugh Beight, the grandlon o | 
the eat, made a catalogue of 1017 ſtars. D 

xt to him the noble Dane, Tycho- Brahe / already 
mentioned, ; 


Kepler produced the next catalogs of 1163 ſtars.” 
| eſſe, computed the 
places of 400 ſtars, by the help of his mathematiciins. 
Sometime afterwards, the famous jeſuit Ricciolus, en- 
larged * catalogue to the number of 1468. ſtars. 
11 is alſo ſaid, that Bayerus made a catalogue of 1925 
Ihe late incomparable aſtronomer royal, Dr. Edmond 
Halley, 0 a voyage to the iſland of St. Helena, 
to obſerve the ſtars in the ſouthern hemiſphere ; and at 
his return, publiſhed a catalogue of 373 of them. 
„And laſtly, the moſt compleat catalogue was that 
publiſhed by the late Mr. Flamitead, in his Celeftial 7 
#0ry, which contains about 3000 ſtars, of which by 
the greater. part, are only to be ſeen: hy the teleſcops 


Thus the ſituation; as to latitude and longitude, of the 


ſmalleſt viſible fixed-flar, is much better known ben of 


U . 


But 
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but, above all, I xin-pleaſed to ſee how: this n- 


tell keeps up the. reciprocal commerce of light 
which is e the een n eee f 


them. — N , 4 ' j *F" 
n | y - 1% Nos |; 


But, to return to new 5 10 the ear 1572, 
fake obfer ved W hew Nat 1 * * 
Caſſiopeia, which was, like agen the occaſion . 
of his making a new catalogue. 
exceeded that of che Ge Nr of out "ib; WES al 
Lyra; it even t of V 5, when near 
Lesch , wy Bieta Arab teſt Brea 
t6 mbriths / toWards the latter part whereof, it degun 
io duindle, and Ar Taff totally Arperte without au 
change ol pee in gl chat time. 
Leovicius tells us of undther per in the fame 
conſteffation; abbut the year 905; which teſembled 
that of 1 1572 — and quotes — 44 antient obſervation, 
whereby at u new far was ald tn in 
dr fins 12 a heſe Dr. Keil chinkt were 
al the fattte far; und does ix bn but i init mul | 
it's appEATANICE, a 
Pabrictus dfcoVtred'ahothtr” dar in the Fon of 
While, which appeared and diſappeared ſeveral! tim 
in 1648, and 4 Ws chtirſe and motion are deſeri- 
ded by M. Boultlayd: | Simeon Marius difcovered ano- 
ther in Andrbfteda x girdſe, m 161 2; auc 151 3, thb 
M. Bouillaud fays; it had been len before in the at 
century. Another was obſerved let in — 
us Another of the third magnitude the Stad, ed? 
te bill i 1601 ; chere Ty 1626, and wah 
obſerved again, by Heveltus, in 1659, till 1661 ; and 


gan in 1666 and 1671, as a ſtar of the ſixth ba 

It is certain from the old catalogues, that l ncaa 
ſx are now viſible. to the eye: a lon obſer! Br 
ed by Ovid; witneſs the v "ing 5 5 


the antient ſtars are now inviſible. 0 Th is 
notorious in the Pleiades, or feven 2 
Vue ſeptem , Aiti, Loh ramen > folent.* = 
M 


* . . 


magnitude at fuſt . 


e 
N 


ene 75 are ee 1 ! Hey 


much better accounted for, from 


matter, which being 


ſtars * and each n in its courſe.” 


rng 
4 * . : wn # 7 I & 2 
*” & he 4 e 
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No, no, madam, ſays I, light is not their ſole 
commerce; the neighbouring worlds ſometimes 
pay viſits to us, and that in a ificent 
and ſplendid manner : (7) comets 'arrive from 
therice, adorned with bright ſhining hair, vene- 
rable beards, and majeſtic tails ; theſe, ſays the 


M1. a in his letter to the royal 
1670, obſerves, that there are now wanting in the 
vens, two ſtars of the ſecond magnitude, in-the-ſtenn of 
the ſhip Argo and it's yard ; which had been ſeen in the 
E 1654. When they firſt ebe not Known ; 
ut he aſſures us, there was not the Teal of 
them in 1668. He adds, that he has obſetyed, many 
more chan anges in the fixed ſtars, . even to-the number of 
an hundr 
The appearance of new ſtars word: Dr. Clarke):is 


9 1 70 of comets, 
— over wi 


5 and 
though bee 


chan from their 


down, theſe ſtars, 1 — 
the fixed ſtars may be ſo very remote 


cd 
to be ſeen by the help of our beſt e yet, as Yor 
are fiery bodies like the ſun, if any new matter or 055 
out, 

other 


be added to them, they may on 8 ſudden blaze 
as to be ſeen by the naked eye brighter than any 
ſtar ; and as this fewel is deyour — may 

in their brightneſs, and, by degrees ces, 
inviſible ſtate. And that comets mi 
them with. this fuel; fee Sir lac N 


III. p. 481. 

(7) Comets arrive from FINS, The antients had 
very wild and confuſed notions of comets ; ſome imagin- 
ed them to be a vaſt aſſemblage 
met together, by geaſon of the | 
ferent motions, and united togeth 
became viſible, which muſt again Kg as 
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be well ſpared, fince they ſerve  onlyto:fright - 
us. They can only ſcare children, fays I, with 
their extraordinary train; hut, indeed, the num- 
ber of ſuch children is now a-days very great. 4 
Comets are nothing but planets which belong to 
2 neighbouring vortex, they move towards the - "| 
ontfide of it; but, perhaps, this-vortex being dl. 
ſerently prefſed by theſe: vortexes which-encom- - 
pass it, it is rounder. above than below, and the 
loweſt flat part is ſtill towards us. Theſe planets 
which have begun to move in circles above, are 
+ not 


fa, immenſe, tb 
conſeguea 


But Sir Iſaac Newton has ſhewn the 
hypotheſis, by proving, that | | 
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16e CONVER SATIONS. 9 = 
not aware, that below their vortex will fail 
them, becauſe it is, as it were, broken. There. 
fore, to continue their circular motion, it is ne- 
ceſſary that they enter into another vortex, which 
we will ſuppoſe is ours, and that they cut through 
the extremities of it. They appear to us very 
high, and are probably much; higher than Saturn , 
and, according to our ſyſtem, it is abſolutely-ne- 
ceſſary they ſhould be fo: high, conſidering the 
T 9 diſtance of the fixed A. From 83. 
. turn 


; as 6 to 1000; co by che tv ai 
at that time, was to his heat with us at midſummer, u 
110,00000 to 36, or twenty eight thouſand times 
than with us at that time. And again, finding that boil- 

ing water is but little more than three times the heat of 

our dry earth, when expoſed to the "work ſun, and 

bars. the heat of red-hot iron tobe about three times 

eat as boiling water, he concludes, ' that the body 

of © conzet, when neareſt the Tux, WaT th NeruEns 
as hot as red-hot iron. 

The ſame author ſays, that a globe of red-hot iron, 
as large as the earth, ould by dre 
50, oo years. If then the comet 2 1 
' 400 times as faſt as red-hot n 

2000 times greater, ſuppoſing it of the ſize 

it would not be cool in a million of years: 
Apollonius Myndius was the belt whic nerf 
to be regular ſtars; and ventured to foretell, 2 
day the periods and laws of their mption would be dif- 
covered. Aftronomers however ate {till divided on 
| head. Newton, Flamſtead, Halley, and the other Engliſh 
aſtronomers, ſeem fatisfied of t returns of comets : 
1 bur Be ts Hire and oth aps 1 al 
dene: t an ers + 
\ A ue bee 4e Wes 
1 « think the comets are fits ſuddenly Ha, e 
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turn downwards to the extremity of our vortex, * } 
there is a large void ſpace without any planets. 

Our adverſaries often aſk us, to what -purpoſe 

this void ſpace ſerves ? But let them not trouble 
themſelves any more, ve found a uſe for it. 
It is the furan e opngy IS 
come into our world. 

1 underſtand you, Far * not! ſulfer 
them to come into the heart of our vortex; to 
mix themſelves among our own planets, but we 

A, - 2 receive | | 


a TY 


c e a bet Tt 4 
them e RE pry es And 
« why ſays he, © ſhould we wonder that comets (urn 
* A rate W 


22 ws 3 known thy a their cures tr 

* khown, as ey take their 

Yo ſuch yer Sm 7 of ſpace. core throng 
come, when a day bring to ligh EI 


Hof a future age diſcover, which no 
«OY time will come, in which pate 

W wok "oy are iphone of t 0 
* A perſo opts Groups ariſe, who Ate d wed 
a my whe os pom the eſt rg: * Ss ror 
a: tely from the reſt of . pn, wt 
_ nts what kind of bodies 6 

Dr. Halley, by ſearching into lie hiforis, and 
comparing the obſervations made about them, 


a table of as many as he could find well — 4 
to afford foundation for determining their or 

number is 24; all which have appeared within theſe 
4c0 years in _ ere their orbits and cir- 


and Fader wats very much als =, 
Halley concluded; 2 three wete one 


- 


EE 


2 re on 5 


in the walls of Conſtantinople, but conſigns them 


wrorlde that are meat ws 


Tdomet no tha ab allel the the "ge 4. 1 pn 
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receive them as the Grand Seignior does the am- 
baſſadors who are ſent to him; he will not chew 
them ſo much reſpect as to let them refide with- 


one of the ſuburbs of the city. Madam, ſays l, 
we and the Ottomans agree likewiſe in this, 


that as they receive ambaſſadots, but never fend 


„ ſo we never ſent any of N 
J 22 8 ty 


Fame, in all probably; and that the others, were ſeve- 


Tall y:alſo. one and the ſame comet ; the-firlt returning 
aſter hen the ſecond after $1, and the [laſt after 


8 Toa: Ihac Newton alſo diſcovered, and, in the hew ed- 
Non of his Princh ia, publiſhed bis diſcovery, that the 
comet of 4680 and 1681, towards the end of its 
tice, dent its courſe ſo much inward from a, 


ee its real trajectoty . 
. 


11 ſuck' Frogyeddon, ut LE. rs pod in retüraiag ak oo 
was 


irs period to be 
3? For 504 years, according as it had made'either.7 or 
revolutions fince that time; and drew up tables ypan 
Soth. thele hypdtheſes, when the fame comet mill bare 
appearedafteryards ; but, ſays he, not having eicher He- 
velius's or Luvienetz 's kifforie of comets by me, 1 could 
0 then confirm this hypotheſis further. 
In a little time after, - Sir Tſaac Newton and Dr. Hal- 
by completed what be wanted, and diſcoyered, that 
t ſuch a comet had a ed the 44th year befor 
e chriſtian æra, the year that Julius Ceſar was killed. 
"As alfo An., Dom. 531- or 533, and again A. D, 1106, 
e 
"with interval o ut ears 
4 july conclude f int . ſame co- 


Ne in ee . 2.4 
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By this, ſays ſhe, it appears that we are very 
proud; however, I do. not yet very wel know... 
what I am to believe. Theſe foreign planets, 
with their tails and their beards, have a terrible 
menacing countenance, it may be they are ſent 
to affront us; but ours that are of another make, 
if they ſhould get into other worlds, GO 
proper to make people afraid. 

Neither their beards, nor tails, mites BR; 
ire real, but only mere phantoms. Theſe foreign 
planets differ in nothing from ours; but in en- 


| | 13 dens 
Whiſton, we have enly the orbits of 21 comets, und 


the periods, at moſt, of only 4 of them yet known, | 
e firſt of theſe; three, having a period of 75 yearn, 
nome p robably in 30h and 1456, but more certainly 
1531, 1607 and 721 er $0,006 exper ty RE 
conſequently ev In 1758, a 

comet was e e in the . 
077, whe Ne 


ſmaller ; which might be owing 
different part of its. orbit from, what it was when. thay 
appeared before, and thay might be ſeen therefore 

yrs gang, 2 appear ſmaller. 


he ſecond comet, whale period is or 
— appeared, probably, in 4475, 1556 17484 ang 
ö be Nen 12799 
Terre 
I 
afterwards. , pg > 
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| $ would go take a tail and a beard. in another.vor- 


114, CONVERSATIONS on be 
tering into our vortex, (8) they ſeem to us to 
have tails or beards, by a certain ſort of illumi- 
nation; which their atmoſpheres receive from the 
ſun; and which has not been yet well explained - 
But it is certain, that it is but a kind of illumi- 
nation; and when I ſhall be better informed, 1 "# 
tell you how it is done. 


I ſhould like, ſays ſhe, that our ha "a 


tex, and fright all the inhabitants of it. Then 
I would have him come back again, leaving his 
terrible accoutrements behind him, and, taking 
2 


(8) They ſeem to us to have tails or "bebbth 5 1 
eertain ſort of illumination, which is not yet v er- 
plained.] Sit Iſaac Newton ſhews, that the atmoſpheres 
of comets will furnith vapour ſufficient to form 'their 
tails : this he argues from that wonderful rarefaRion 
obſerved in our air, at a diſtance from the earth: « 
cubic inch of common air, at the diſtance of half the 
earth's diameter, or 4000 miles, would expand Jo fo, 
as to fill a ſpace larger than the whole r 
fixed ſtars. Since then the air, or atmoſp web ob | 
comet, is ten times higher than the ſurface of the ſolid 
t, counting from the centre thereof; the tail aſcend- 
ing much higher, muſt needs be immenſely rare: ſo 
that it is no wonder the ſtars ſhould be vi bags; 
it. Now, the aſcent of yapours into the tail of 
comet, he ſuppoſes, is occaſioned by the rarefaQtion of 
the matter of the atmoſphere at the time the comet is 
next the ſun. Smoke, it is obſerved, aſcends the chim- 
ney by the impulſe of the air wherein it floats z and * 
rarified b goers aſcends by the diminution of its 
cific gra gravity, vgs. lay the ſmoke along with it: 
then ſhou not the tail cr. d ge fed to d. 
raiſed after the ſame manner by the ſun? | 
beams do not act on the medium they" pals chrov 
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his uſual place amongſt our other planets, fall to 
his ordinary buſineſs, It is better for him, ſays I, 


how rude and violent the ſhock is, when two 


no better condition. We think ourſelves very 
unhappy. when a comet appears; but it is the, ./ 


a 


vity, — before tended to deſcend, di- 
ng ed by the rarefaQtion ; ſo as to aſcend and 


carry 
along with it : thoſe. re particles whereof the — 
ofthe — . Fill afent of the 


2 
their circular motion ro 


8 


5 
rm hf while his 


into, the 8 the — u | 


15 8 


where the orbits are moſt curve; 3 
comets being within the denſer atmoſphere of the ſun, 
have their tails * — 
org == 

time, ban move 
Sf like manner 
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not to go out of our vortex. I have told you 
vortexes juſtle one another, a poor planet muſt, 5 N 
needs be terribly ſhaken, and its inhabitants in 


comet itſelf which is unfortunate. I do not bark | 
leve that, ſays ſhe, it brings all its inhabitants 
with it in my maine 1 be n, | 

7; 1 4 tia id: 


up oth heh, then by. refletion and einde - The 


wherewith they are com- 
2 . mn 
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196 CONVPRSATIONS on the 
ſodiverting as to change vortexes, We thut he- 
ver go out of our on ſphere, lead hee a tre- 
ſome life; if the inhabitants of ia cet had bur 
the wit to foreſee. the time when they are” to 
enme into our world, they who hadalready made 
the voyage, could teil their neighbears” beſere. 
hand what they would ſee, and eonld* inform: 
them, that they would difeover a planet with's 
great” ring about it, meaning our Saturn; this + 
would alſo ſay, you ſhall-ſee another planet which 
bas four little ones to attend on it ; and, perhaps, 
ſome of them, reſolving to obſerve the very mo- 
5 ment 


ſan, than 1 of ther heul wal ae 
them to fall off from their tas; but by their aan 
Err 
„or be £ or . gra- 
— — at all hinder; bot that the 
heads and tails of comets, may receive” and vetin any 
poſitions towards each other, which eher the- ub 
mentioned cauſes or any other may-occation.-”'/ © | 
The tails thus produced, when cem ue h their 
ihehon, that is neareſt the ſun, wt go offi with their 
| into remote regions; and, either return thenos, 
together with the comets, after ee 
or rather, be there loft, and vaniſi by ne and eis, 
and the comet be left bare; till, at dt retum, deſcead- 
I the fun, ſame little ſſort taila, be 


F 


from the hend „ aheer= 
wards, w * the — deſcadiag down it 
atmo re, Iiame increaſod. N 5 
| — thus rariſied, d ated and diFufed:throogh- 


uy all 3 regiom, Sir * obſerves, may po- 
7 Means t 0 gravity, 
1 Pac nant — and become inbermingied 
with their atmoſpheres. ble adds, that ſor the” enn: 
ſervation of the water, and-moiſture-of de punts 00+ 


PLURALITY of WORLDS. yy 
ment of their entrance into our world; would 
preſently - ery out, A new fun, & new ſun, as 
failars uſe to ery, Land, Land. 


We have no reaſon then, ſays I any-longer' 
to pity the inhabitants of a comet; yet I ſuppeſe 
you will think their condition lamentable, who 
inhabit a vortex whoſe fun comes in time to de 
quite extinguiſhed, and conſequentiy who live for — 
ever after in eternal night. How, oried the mats” |, 
chioneſs, can ſuns be extinguiſhed ?- Yes, with» 
out doubt, ſays I; for people ſome thouſand years 
250 fav fixed · ſtars in the ſky, which are no nme 
more to be ſeen: theſe were the ſuns which he 
loſt their light, and certainly there muſt be a | 
ſtrange deſolation in their vortexes, and a general 14 
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mortality over all the planets; for what can peo- 

ple do without a fun? This is a diſmal proſpect, 
ſays the lady; I would not, if I could help it, 
let the idea of it come into my head. I will tell 
ou, if you pleaſe, replied I, what the opinion of 
learned aſtronomers is as to this particular: they 
think that the fixed ſtars which have diſappeared, 
are not quite extinguiſhed, but that they are half 
ſuns, that is, they have one half dark, and tlie 
other half light, and turning round upon their 
own axis or centre, they ſometimes ſhew us their 
light fide, and afterwards turning to us their dark 
one, we ſee them no more. According to all 
- appearances, the fifth moon of Saturn is thus 
made; for during one part of its revolution, we 
abſolutely loſe fight of it, and the reaſon is not, 
that it is then farther diſtant from the earth; on 
the N it is at ſome of theſe times nearer 
N than 


Of all the comets, none came fo 1 near 8 a 2s 
that of 1680 ; for, by calculation, Dr. Halley found that 
November 11th. about 6 minutes paſt one of the clock 
in the afternoon, that comet was not above one ſemi- 
diameter of. the earth, to the northwards of the way of 
the earth ; at which time, had the earth been in that 
part of its orbit, the comet would have had a parallat 
equal to that of the moon ; what might have been the | 
conſequence of ſo near an approach, no body knows; 
ee 12 a ſhock or contact, Mr. Whiſton fays ide. 


wh, 0 IV. fig. 6. is the repreſents of the jowel 
part of the tail of a comet, _ its perihelion, or ap- 
to the ſun, with the pure of its atmoſphere, 
e itſelf into the tail, and the cloudy part of the 
__ round about the central Gli, as wor 

ed to Dr. Hook through a teleſcope. *- 
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than it is at others when we ſee it. And though 
this moon is not a planet, from which any con 
ſequence relative to a fun can be drawn, we may 


ours hath only moveable temporary ones. 
oblige you, madam, 1 will be of this opinion 
becauſe it is got ſo harſh as the other, though 1 
cannot make it good but in relation to ſome cer- 


hearing, and diſappearing, otherwiſe there could, 
be no ſuch thing as half-ſuns. But what ſhall 
we ſay of ſtars, which totally diſappear, and ne- 
ver ſhew themſelves again, after they have taken 
a ſufficient time for their courſe of turning round 
upon their own axis ? You are too juſt, madam,. 
to oblige me to believe that theſe ſtars are half 


can do in your _— theſe ſun; are not extin- 


45 and diſappeari 
magnitude at their firſt a — and to decreaſe aa 


the naked eye, i 

the philoſophi — ſeem to be — th 
planets performing their periods about the fixed ſtars, ' 
© their reſpective ſuns, which periods are very long, 
even of more duration than that of Saturn, though 


— we are not W e e obleretheir 
rns. 


very well imagine a ſun, which may, in part, be 
covered with fixed ſpots; when, on the 83 | 


tain ſtars, becauſe, as Huygens has lately obſerved, | 
(9) thoſe ſtars have their regulated times of ap- 


ſuns. However, I will try once more what 1 


guiſhed, ; 
(9) Thoſe flars — their re * times of _— . 
ppear by turns, Kt 14 


wo 5 
* _ * 
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180 CONVERSATTONS' on the 
guiſhed ; they are only ſunk ſo low into thb i 
menſe depth of heaven, that we canner polfibly- | 
ſee them; in this caſe, the vortex follows its 
_ fun, and all is well again. It is tine, that the 
greateſt part of the fixed ffars have: not- this 
motion, by which they remove mernſeſves fo far 
from us, becauſe at other times they might re- 
turn again nearer us, and we ſhould ſee them 
ſometimes larger, and fometimes ſmaller, which 
never happens. But we wilt ſuppoſe that none 
but the little, light, and moſt active vortexes, 
which ſfip between the others, make certain voy- 
ages, after which they return again, while the 
main body of vortexes remains unmoved{ It is 
Ekewife very flrange, that ſome fixed ſtars fhew 
themſelves to us, and take up a great deal of 
time in appearing and diſappearing, and, at laſt. 
_ and. entirely diſappear. Half-ſuns would 
1 72 


Kepler, it is true, od dar cvch ſtar can. have it's 
fyſtem of planets as our ſun has; and takes them alb to 
Be ſined in the fame ſurface or ſphore; urging, that were 
one twice or _ as 2883 a rata 

twice or thrice as ſmail, ſappoſiog'theiy r 
— — & =o. difeocace: is ; 
t magmaudes, juſtly. obſerved, , at all But to {/ 
x / roma be anſwered; that Huygen har not og ſhewn,. | 
that — ſtnes ate viſible as diſtances; . — 
r 
it ſhould likewiſe ſeem, ew aps agate theorem about 


apparent diameters objects be 

tionable to — — = 
while the diameter of the objett: has felt r. 
1 3 | | 5 
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appear again at their fixed and regulated time. 
But ſans, which ſhould be ſunk low into the” 
depths of heaven, would diſappear but once, and 
not appear again for a vaſt fpace'of tim. 

Now, madam, declare your opinion boldfy : 
muſt not-theſe ſtars, of neceſſity be ſuns, which 
are ſo much darkened as not to be viſible to us; 12 | 
yet afterwards re-kindle again, and, at laſt, ba- 
come whotty extinct? 1 

How can a ſun, ſays the marchioneſs, be dark- ; 
ned and quite: extinguiſhed, when it is in its on 
nature a fountain of light ? It may be done, ma- a 
dam, ſays I, with all the eaſe in the world, if 
Deſcartes's opinion be true, that our fun has 
ſpots; now, whether theſe ſpots be ſcum, or 
thick miſts, or what you pleafe, they may rhick- 
en and unite, till, at laſt, they cover the fun with 
a cruſt which daily-grows thicker, and' then fare-- 
wel fun. If the fun is a fire attached to a folid* 
matter, which nouriſhes. it, we are not better. 
off; ſolid matter will in time be conſumed: it is 
ſaid, we have already had a fine eſcape; (10] it: 
is reported, that the fun for ſome whole 7 
together bas looked very _ for example, the: 


Thoſe ſtars, whith, upon 1—?qũ—ñ? 
never 6 empoey fs again, are probably conjecturod ta. 
be in the number of the comets, Which make long exe. 
curſions from their ſuns, or the centres of the upper 
planetary ſyſtems . i. e. from the fixed ſtars, returning 
too — to have their returns perceived. 

(10): It is reported, that the ſun for ſome whole years- 
together has —_— See. a foregoing note, 
P. 112. 
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. year after Cæſar's death; it was this cruſt. that . 
then began to grow, but the force of the) ſug; 
broke through, and it was diſſipated ;. had it con- 
tinued, we had been all a loſt people. Mont 
Lou make me tremble, replied, the lady ; nd 
now I know the fatal conſequences of the ſun's. 
paleneſs, I believe, inſtead of going every morn-. 
ing to the glaſs, to ſee how I look myſelf, 1 | hall. 
"caſt my eyes up to heaven, to ſee whether or ng 5 
the ſun looks pale. O! lady, ſays I, there is 
a great deal of time required to ruin a world. 
I grant it, ſays ſhe; yet, it may be done at laſt, 
nothing but time that is required. I confeſs it, 
madam ; all this immenſe maſs of matter, which 
compoſes the univerſe, 1s in perpetual motion, 
no part of it is excepted ; and ſince every part is 
moved, you may be ſure that changes muſt hap- 
pen ſooner or later; but ſtill in times proportion- 
ed to the effec. | 
(11) The ancients were pleaſed to imagine, that 
the celeſtial bodies were, in their own nature, un- 
changeable, becauſe they obſerved no alteration 
in them ; but they did not live long enough to 
confirm their opinion by their own experience; 
they were young philoſophers in compariſon of 
us. Give me leave, madam, to explain myſelf 
by an allegory : if roſes, which laſt but a day, 
could write hiſtories, and leave memoirs one to 
another ; and if the firſt roſe ſhould draw an . 


47 5 The antients were pleaſed to agin, Ec]. 
The reader is referred to the foregoing notes on * 
head, 8 165, & ſeq. 211 
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ict picture of his gardener, and, after fifteen. thou- 
and roſe · ages, it ſhould be left to other roſes, 
ind ſo on {till to thoſe: that ſhould ſucceed, with - 
out any change in it; ſhould the roſes hereupon. , 
ſay, © We have ſeen every day the ſame garden-  : | 
ger, and in the memory of roſes, none ever ſaw |. 
„any gardener but this; he is ſtill the ſame he. ” 
was, andi therefore certainly he will not die 421 
© we do; for there is no change at all in him.” 
Would not theſe roſes, madam, talk very fools _ _ 
iſhly? And yet there would be more reaſon in 
their diſcourſe, than there was in what the ancients 
ſaid concerning the celeſtial bodies; and though 
even to this very day there ſhould appear no vi- F 
ſible change in the heavens, and the matter of 1 
which they are made, | ſhould have all the ſigns 14 
of an eternal duration, without any change; yet 
I would not believe them unchangeable, till I hat 
the experience of many more ages. Ought we, 
whoſe lives are but a ſpan long, to make our 
continuance the menſurate duration of any other 
being? Shall it be ſaid, that that which hath ex- 
iſted an hundred thouſand times longer than we, 
is to endure for ever? It is not ſo eaſy a matter | 
to be eternal: a thing muſt have laſted many ages N 
of men, one after another, for beginning to give | 
a ſign of immortality. Truly, ſays the marchio- 
neſs, I find theſe worlds are far from being able 
to pretend to it; I will not do them ſo much 
| honour, as to compare them to the gardener, who 

lived ſo much longer than the roſes: I begin to 

think them like the roſes themſelves, which blow 
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one day in a garden, and die the next: for [ us. 
Lerſtood, that if old ſtars diſappear, new ones 
come in their room, , overy:ſyories m 
— itſelf. 
No fpecies, madam, fays- I, can totally perith; 
fome, perhaps, will tell you, that ſuch new ftars 


are ſuns, which return to our fight again, after 


they have been a long time hid from us, in the 
profundity of heaven: others may tell yo, they 
are ſuns, cleared from that thick eruſt which 
once covered them: this is poſlible, yet. I like 

wiſe believe, that the univerſe may be-framed in 
ſuch a manner, that, from time to time; it · may 
produce new funs ; why may not that matter 
which is proper to make a ſun, be diſperſed here 
and there, and gather itſelf again at laſt into one 
certain place, and lay the foundation of anew 
world? I am very much inclined to believe ſuch 
new productions, becauſe: they ſuit with that glo- 
rious and admirable idea which I have of the 
works of nature. Can we think, that all-wiſe 
nature knows no more, than the ſecret of making 
berbs and plants live and die by a continual! re- 
volution'? 

Lam verily perſuaded, and are not you was. 
madam, that nature, without much ooſt or pains, 
ean put the. ſame: ſecret in practice upon the 
worlds? But we have on this ſubje& more than 
ſimple conjectures. The fact is, that after the 
expiration of near an hundred years, we have ſeen, 
with our teleſcopes, an heaven entirely new, and 
unknown to the. ancients; there are not man 


* 
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conſtellations in which ſome ſenſible change has 
not happened; and it is in the milky-way that 


we have remarked the moſt ; as if in this Ant's 


neſt of worlds, there reigned. more motion and 


reſtleſsneſs than elſewhere.. I now find, ſays ſhe, 
the worlds, the heavens. and celeſtial bodies, ſo 


ſubject to change, that I am come te myſelf a- 


gain, 'To recover yourſelf. the better, replied I, | | \ 


let us ſay no more of theſe matters. We are 


arrived at the very upper regions of all the hea- 


vens; and to tell you whether there be any. ſtars 
beyond it, you muſt have a more able aſtronomer 


than I am; you may place worlds there, or not, 
as you pleaſe: it is the philoſopher” 8 empire to 
deſcribe thoſe vaſt and inviſible. countries, which 


are, and ate not, of are ſuch' as he pleaſes to make 
them : it is enough for me to have carried your 
mind, as far as you can fee with your eyes. 
Well now, . ſays the marchioneſs, I have the 
whole ſyſtem of the univerſe in my head; how 


learned am I become? Indeed, - madam, ſays B 


you have had reafoning enough, and with this 


advantage, either of believing, or diſbelieving any 
thing I have ſaid, but what you may think pro- 


per; all the recompence I deſire ſor the paina I 
have taken, is, that you would never- look upon 
Nr 
© wg of mes 21 | 


| 
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After I bad given theſe converſations to the pub 
lie, I thought I ougbt not | to conceal any thing 
from them on this ſubject. I have publi iſbed a new 
converſation, which. bappened à long time after 

' the others, but which is exafily of the ſame kind : 
it bears the name of an Evening ane, becauſe tht 
others are fo called, and that it ſeened much — 
ter to give them oa the a _ 1 


14 
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New obſervation; confirming the | preceding | one; 
And yore e e er mods in wo heavens, 


7 2 ls 


; Ire ſo long Gnck the mnarchicuel of G ο 

and I, had any diſcourſe concerning the pla- 
netary nd that we began even to forget whe- 
ther we had ever any on that ſubject. When 1 
went one day to viſit her, F came in juſt as two 
very polite gentlemen had taken their leaves of 
her. Well! fays ſhe, the very moment ſhe 
perceived me, you ſee who have honoured me 
with a viſit ; and, I proteſt, it has given me ſome 
room to ſuſpeA, that you have impoſed upon my 
judgment. I ſhould be very proud, replied I, if! 


could flatter myſelf with ſuch a power over you, 
becauſe 
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becauſe I look upon it to be the hardeſt taſk any 
one could attempt. As hard as it is, ſays ſhe, I 
im afraid you have done it. I do not know how: 
came about, but our converſation turned upon 
the plurality of worlds with my two friends who are 
juſt gone: I-am not certain, but they might have 
introduced the diſcourſe with a malicious defign.' 
| made no ſcruple to tell them dire ty, that all * 
the-planets were inhabited; one of them replied, 
he was very well ſatisfied I did not believe a word 
of it; and I, with all the ſimplicity imaginable, 
maintained, that it was my real opinion ; he ſaid, 
that he ſtill looked upon it as a piece of diſſimu- 
lation, deſigned to divert the company: and I have 
ſince thought, what made him ſo poſitive that 
[did not believe my own ſentiments, was, that: 
he had too high an opinion of me, to conceive 
that I could entertain fo extravagant a notion. 
ks for the other gentleman, who had-hot altoge- 
ther that eſteem for me, he took me at my word. 
For God's ſake, why did you put a thing in my 
head, which people that value me cannot think I. 
maintain ſeriouſly ? Nay, madam, ſays I, but 
why would you attempt to maintain any ſerious 
polition among a ſet of people, who, I am ſure, 
never entered into a way of reaſoning which: 
had the leaſt caſt of ſeriouſneſs? we ſhould not 
affront the inhabitants of the planets ſo highly 
by expoſing them to ſuch perſons 3 but content 
ourſelves with being of a little ſelect number of 
advocates for them, and not communicate our 
e to the vulgar. _— ſays the marchi - 

N oneſs, 
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oneſs, do you call my two laſt viſitants the vul- 
gar? They may have wit enough, ſays I; but they 
never reaſon at all. And your reaſoners,. who: are 
a ſevere ſet of-people, will not make 
of forting them with the vulgar, On the other fide, 
| theſe men of fire revenge themſelves by ridiculing 
the reaſoners ; and think it is a very juſt-prineiple 
in nature, that every ſpecies deſpiſes what it wants. 
It were right, if it was poſſible to conform our. 
| ſelves to every ſpecies; and it had been much 
better for you, to have railed on the inhabitants 
of the planets, with your two friends, becauſe 
they are better at raillery than reafoning, which 
they never make uſe of: you had then cute of 
with their joint eſtgem ; and the planets would 
not have loſt a ſingle inhabitant- by it. Would 
have had me facrifice- the truth to a-jelt 

fays ſhe. And is that all the conſcience. you have? 
F own, anſwered I, that I have no great zeal 
for theſe kinds of truths, and I will facrifice them 
with all my foul to the leaſt conveniences of 
ſdeiety. 

1 I ſee what is, and always will be, 
the reaſon, why the opinion of the. planets being 
inhabited, is not thought fo probable as it really 
i: the planets always preſens ben hes to ou 
view as bodies which emit light; and not at all 
like great countries, and large meadows. We 
ſhould readily agree, that plains and megdows 
were inhabited; but for luminous bodies to 
be fo too, there is no ſufficient ground to believe 


it. — may come and tell us, over * 
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that there are-plains and meadows in theſe planets ; | 
but reaſon comes a day too late; the firſt glance 

of our eyes has had ĩts / effect upon us before her, we 

will not hear a word ſhe ſays, the planets muſt be ö 
only luminous bodies, and what "ſort of inhabi - 
tants ſhould they have, our imagination of courſe | 
would preſently" repreſent their figures to us? Tt 

is what ſhe cannot do, and the nme | 
believe there are no fach beings. os 
Would you have me, for the eftabliſhment „ 
theſe planetary people, whoſe intereſts are far 
from affecting me, go to attack thoſe formidable 
powers, called feriſe and imagination ? it is an 
enterprize would” require a'good ftock of courage 
to undertake it, and we cannot eaſily prevall on 
men, to fabſtitute their reaſon in the place of their 14 
eyes. I fornetimes meet with reaſonable people 

enough, who ure willing, after a thouſand demon- 

ſtrations, to believe that the planets are ſo.many 

erths : but their belieF-is not ſuch as it would 

be, if they had not ſeen them under a different 
appearance ; they ſtill remembered the firſt idea 

they entertained, and they cannot well recover 
themſelves from it. It is this kind of people, 

who, in believing our opinion, think they do us 

x courteſy, and only favour it for the ſake of 

a certain 'pteaſure which its ſingularity gives 

—_ 

Well, ſays the marchioneſs, interrupting me, 
dis not this ſufficient for an opinion, which is 
but barely probable? You would de very much 
lurprized, fays'L, if 1 ſhould teltyou, probability) 


—— 


is a very modeſt, term. Is it ſimply probable 


you have all the proofs which yqu could deſire in 


you cannot inſiſt upon the demonſtration here, 2: 
you would in a mathematical queſtion ; but you 
have all the proofs 


earth, which is inhabited; the impoſſibility of con- 
ceiving any other uſe for which they were created; 


certain regards ſhe ſeems to have had to the ne- 
ceſſities of their inhabitants, as in giving ſeveral 
' moons to thoſe planets remote from the ſun, and 
more moons ſtill to thoſe yet more remote; and, 
what is ſtill very material, there are many things 
to be ſaid in favour of one ſide, and nothing on 
the other; and you cannot comprehend the leaſt 
ſubject for a doubt, unleſs you will take the eyes 


ſuppoſing that theſe inhabitants of the planets 


CL 


wn _— TY * 
9 
* 


" , 89 6 | 
a +9 L * * - 
j d . ou * * DIE ** 
: SA GR HG — 
1974 N 
—. - * * 


190 CONVER SATIONS! on py 


that there ever was ſuch a- man as. Alexagder the 
Great ? you hold it very certain that there was, 
and upon what is this certainty founded ? becauſe 


a like matter? and there does not the leaſt ſubject 
for doubt preſent itſelf, to ſuſpend or alter your 
determination; for you never ſaw this Alex- 
ander, and you have not one mathematical de- 
monſtration that there ever was ſuch « man. 
Now, what would you ſay if the inhabitants of 
the planets were almoſt in the very ſame caſe * 
we cannot pretend to make you ſee them, and 


you could defire in ſuch a caſe. 
The entire ' reſemblance of the planets with the 


the fecundity, and magnificence of nature ; the 


and underſtanding of the vulgar. In ſhort, 


were certainly, known to us, they could not de- 


clare themſelves by more ſenſible marks 3 and, 
after 
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after this, you | are to conſider whether you are 
willing not to take their caſe to be more than 
purely probable. But you would not have me, 
ſays ſhe, look upon this to be as certain as that 
there was ſuch a man as Alexander? Not altoge- 
ther, madam, ſays I; for though we have as 
many proofs touching the inhabitants of the pla- 
nets, as we can have in the ſituation ve are, yet 
the number of theſe proofs is not very great. 

Iam going to renounce theſe planetary inha- 
bitants, ſays her ladyſhp, interrupting me; for 
| cannot conceive how to rank them in my ima- 
gination ; there 1 is no abſolute certainty of them, 
and yet there is more than a probability; ſo that 
1am confounded in my notions. Ah, madam, 
ſays I, never put yourſelf out of conceit with 
them for that; the moſt common and ordinary 
clocks ſhew the hours; but it is thoſe that are 
wrought with more art and nicety which ſhew 
the minutes, Juſt ſo your ordinary capacities are 
ſenſible of the difference betwixt a ſimple pro- 
bability, and an evident certainty; but it is only 
your people of ſuperior underſtanding that can 
diſcern the exact proportions of certainty or pro- 
bability, and can mark, if I may uſe the phraſe, 
the minutes in their ſentiments. Now place the 
inhabitants of the planets a little blow Alexan- 
der, yet above many other hiſtorical facts which 
are not ſo clearly. proved; 1 believe this ſituation 
will do. 

1 love order, ſays ſhe, and you oblige. me in 
thus ranging my ideas for me: bfft pray, 5 
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did not you take this care before ? Becauſe, 5 
ſhould you credit the inhabitants of the 
either a little more or leſs than they = 
there will be no great damage in it. I am ſure 
that you do not believe the motion of the earth 
ſo fully as it ought to be believed ; and have you 
'much reaſon to complain on that ſcore? 
| O! for that matter, replied, ſhe, I have diſ- 
charged myſelf very well, you have nothing to 
reproach me with on that account, for I.firmly 
believe that the earth turns. And yet, ſays |, 
madam, I have not given you the ſtrongeſt rea 
ſons in proving it. Ah! traitor, ſhe cried, this 
is deceiving me, to make me believe things up- 
on feeble proofs : then you did not think me wor- 
thy of believing upon ſubſtantial reaſons ? I only 
proved things, ſays I, upon little plauſible reaſons, 
and ſuch as were adapted to your peculiar uſe: 
ſhould I. have conjured up as. ſtrong and- ſolid 
arguments, as if I had been to attack a doctor i in 
the ſcience? Ves, ſays the ; pray take me for. 
doctor from this moment, and let me have your 
full demonſtrations of the earth's motion. 
With all my heart, ſays I, madam, and I own 
the proof pleaſes me greatly, perhaps, becauſe | 
think it was my own diſcovery ; yet it is ſo juſt 
and natural, that I muſt not, preſume poſitively to. 
have been the inventor of it: it is moſt certain, 
that if a learned man was deſired to make repli- 
cations to it, he would be obliged to declaim at 
* which ts the e in the world to 
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confound -a learned man. (1) We muſt grant, 
that either all the celeſtial bodies, in twenty-four 
hours, turn round the earth, or that the earth, 
turning on itſelf, makes us attribute its motion 
to all the celeſtial bodies. But that they really 
have this revolution in twenty-four hours round 
the earth, is a matter which has not the leaſt 
probability in the world, though the abſurdity 
does not preſently appear to our view. All the 
planets certainly make their great revolution 
about the ſun; but theſe revolutions of theirs 
are unequal, according to the diſtances of the re- 
ſpective planets from the ſun; for the moſt re- 
mote ones make their courſe in a longer time, 
which is moſt agreeable to nature: the ſame or- 
der is obſerved among the little ſecondary planets 
in turning about a great one. The four moons 

ö . ty of 


(1) We muſt grant, that either all the celeſtial bodies, 
in twenty-four = turn round the earth.] We have, 
in the courſe of the foregoing notes, ſhewn many rea- 
ſons why the Ptolemaic ſyſtem is incompatible with the 
l of the heavenly bodies. For the ſake of 
of our readers as may be unacquainted with it, 
we will inform them, that, by this ſyſtem, the earth and 
waters are ſuppoſed to be in the centre of the univerſe ; 
next to them, is the element of air, and next above 
that is the element of fire; next that the orb of Mer-. 
cury, then that of Venus, next that of the ſun; and 
above the ſun's orb, thoſe of Mars, Jupiter, and Saturn; 
and above them all, the firmament ar orb of the fixed 
ſtars ; then the chryſtalline orbs, and, laſtly, the Coelum 
Enpyreum, or Heaven of Heavens. All thoſe maſſy 
obs, and vaſt bodies born by them, are, in this ſyſtem, . 
ſuppoſed to move round the earth once in N 
| g ä rsz 
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of Jupiter, and the five of Saturn, make their 
circles in more or leſs time raund their reſyeQive 


primary planets, according as they are more or 
leſs remote. Beſides, it is certain, that the pla- 
nets have motions upon their on centres, and 
theſe motions likewiſe are unequal ; we cannot 
well tell how to account for this inequality, whe. 
ther it proceeds from the different magnitudes of 
the planets, or to their different ſolidities, or to 
the different ſwiftneſs of the particular vartexes 
which incloſe them, and the liquid matter in 
which they are ſuſtained; but, in ſhort, the in 
equality is moſt undouhted; and ſuch is the or- 
der of nature in general, that whatever ig cm- 
mon to many things, is found, at the ſame time, 
to vary in ſoine different particular. 
| |  _Tunder- 
hours; and beſides that, in ſome other certain periodical 
times. For the effecting of which motions, the antients were 
N to 8 circles as — called excentiic: 
nd epicycles, er one another with g it 
and —— pos; this ſyſtem is meal pal wart 
ed by the peripatetick philofophers, who have ſtill many 
followers in Spain, Italy, and other countries, where ig- 
norance in more material matters alſo ils. The ce- 
lebrated Galileo, for not giving a credit to this 
thefis, and for embracing the Copernican f) 
was (by the ill- will and inftigation of Pope Uxzan V. 
ay it is ſuppoſed) fent to the priſon — „ 
fell under the cenſure of that „ had his Coperni- 
can Tenets condemned by them, and was forced to ab- 
jure them. The particulars of which, if the reader 
has a mind to fee, he find in Riccioli s Almageft, 
lib. 9, ſect. 4. cap. 40. We have given a repreſentay- 
on of the Ptolemaic ſyſtem, Plate II. fig. 2. | 
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I underſtand you, ſays the marchionefs, inter- 
rupting me, and I think, there is 2 great deal of 
reaſon in what' you ſay; I am entirely of your. 
mind ; if the planets turned about the earth, they 
n it in unequal ſpaces of time, accord- 
ing to their diſtances, as they do about the ſun: 
is not that the meaning of what you were ſay · 
ing? ExaQtly, madam, fays L their unequal dif- 
tances, with reſpect to the earth, their different 
ſolidities, and the different rapidity of the par- 
ticular vortexes incloſing them, ſhould confe+ 
quently produce differences in their pretended mo- 
tion round the earth, as well as in all their other 
motions. And as to the fixed ftars, which are 
at ſuch a prodigious diſtance from us, and fo 
much elevated above every thing that. can take 
a general motion round ns, at leaſt they are ſitu- 
ated in a place where this motion muſt be very 
weak ; is there not a very great probability, that 
they do not turn at all about us in twenty-four - 
hours, as the moon ſeems to do, which is ſo near 
us? And ſhould not comets, which are ſtrangers 
in our vortex, and which rum courſes ſo different | 
one from the other, and with ſuch unequal rapi- 
dity, be excuſed from turning round us in the 
lame ſpace of twenty-four hours? But no mat- 
ter, planets, fixed ſtars, and comets, alſ are made 
to turn round the earth in twenty- hours ; 
yet, if there were ſome minutes difference in 
thefe motions, we might be contented; and yet 
they all muſt make them with the 4 exact 
equality, or rather the only ena equality which 
K 2 is 
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is in the world, and not orie minute more or leſs 
muſt be allowed. In reality, this matter is ſtrange. 
ly to be ſuſpected. n 
O,, ſays the lady, it is poſſible that this grand 
equality only exiſts in our imagination, I am en- 
tirely convinced it is derived only from thence. 
I am very well pleaſed, that any poſition, which 
is againſt the. genius of nature, ſhould fall entire- 
ly upon ourſelves, and that ſhe ſhould ſtang diſ- 
charged, though at our expence. For my part, 
ſays I, I am ſuch a foe to a perfect equality, 
that I cannot even allow all the turns, which 
the earth every day makes on herſelf, ſhould be 
preciſely in twenty-four hours, and always equal 
one to another ; I ſhould be very much inclined 
to think that there are variations. Variations 
cried the lady, why (2) do not our pendulums 
mark an entire equality? O, ſays I, to your pen- 


(2) Do not our pendulums mark an entire equality. 
The inequality of time is thus accounted for: the natu- 
ral or ſolar day is meaſured, not properly by one intire 
revolution of the earth in twenty-four hours; but by 
the time which paſſes while the plane of oùr meridian, 
paſſing through the centre of the tun, does, by the earth 
rotation round its axis, return again to the ſun's centre; 
which is the time between our mid-day and the next. 
Now, had the earth no other motion but that round its. 
axis, all the days would be preciſely equal to each other, 
and to the time of the earth's revolution. ¶ Note, both 
day and night are here underſtood, or twenty-four hours 
to be comprehended in a day.] But the caſe is other- 
' wiſe; for while the earth is turning round it's axis, it is 
likewiſe proceeding forward in its orbit; ſo that when 2 
meridian is compleating a whole revolution from the 
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zulums I miſt object, for they cannot be alto- 
gether juſt ; and ſometimes when they ſhew us 
that one circuit of twenty-four hours, is longer 


or ſhorter than another, we ſhould rather be in- | 


cined to believe them irregular, than to ſuſpect 
the earth of any irregularity in her revolutions. 
What a complaifant reſpe& is this we have for 


her! I would no more depend on the earth, than 
on a pendulum ; and the very ſame caſualties al- | 


moſt, which will diſorder the one, will make the 


other irregular ; only, I believe, there muſt be 


more time allowed for the earth, than a pen- 
dulum, to be viſibly put out of order; and that 


1s all the advantage we can give on her ſide. But 


might ſhe not, by degrees, draw nearer to the ſun ? 
And there finding! herſelf in a ſituation, where 


the matter is more agitated, and the motion more 


rapid, ſhe would, in leſs time, make a double re- 
* volution 


fur's centre, its plane is not yet arrived at the ſun's cen- 


tre again. Hence it appears, that the folar days are 


all longer than the time of one revolution of the earth 


round it's axis. However, if the earth proceeded in 


its orbit with an equable motion, all the ſolar days would 
equal each other, and the real and apparent time would 
agree, but this is not the caſe ; for the earth does not 
proceed in it's orbit with an equable motion, but at its 


greateſt diſtance from the ſun deſcribes a lefs arch, and 


at its neareſt diſtance à greater one: (for its orbit is not 
a circle but an ellipſis) beſide, the planes of the meridians 
ae not perpendicular to the ecliptic, but to the æqua- 
tor; conſequently, the time of the diurnal revolution, 
or from one meridian's wt rae to the ſun until it ar- 
nves to it again, is not always of the fame quantity. 
The fame thing will bold true, if, inſtead of the earth's 

motion, 


% 
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volution both about the ſun and herſelf; com- 
ſequently her years and days will be ſhortned, 
but not to be perceived, becauſe we muſt lili 
go on to divide the year into three hundred and 
ſixty-five days, and the days into twenty-four 
hours: ſo that, without living longer than we 
now do, we ſhall live more years; and, on the 
other hand, if the earth withdraws from the ſun, 
men may live fewer years than we do now, and 
yet have lives of the ſame extent as ours, There 
is a great deal of probability, ſays ſhe, that when- 
ever it falls out thus, long ſucceſſions of ages will 
make but a very little variation. I agree with you, 
madam, replied I, the conduct of nature is very 
nice, and ſhe has a method of bringing about all 
things by degrees, which are not ſenſible, but in 
very obvious and eaſy changes; we are ſcarce 
able to perceive the change of the ſeaſons ; and 
for ſome others that are made remarkably flow, 
they 


motion, we conſider the apparent one of the ſun in lieu 
thereof, as being what we meaſure time by. On this 
principle we ober ve, that the day not only includes the 
time of one turn of the globe on its axis, but is-increaſed 
by ſo much as anſwers to that part of the ſun's motion 
performed in that time : for when that part of the equi- 
noctial, which, with the ſun, was at the meridian yel- | 
terday at noon, is come thither again to day, it is not 
yet noon; the ſun not being now at the place that he 
yeſterday was, but gone forward, near a ee more 
or leſs. And this addition above the twenty- * 
noctial hours is pon @ double account unequal. Fit, 
becauſe the ſun being nearer to, or farther from, the earth 
at different times of the year, does not go through an 
equal part of the ecliptic in one day, but more in Ne- 
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they do not fail to eſcape our obſervance. How- 
ever, all is in a perpetual rotation, and conſe- 
quently the whole undergoes ſome change; and 
(3) the lady's face in the moon, which was diſ- 
covered with teleſcopes, within theſe forty years, 
is grown conſiderably old. She had a good toler- 
able countenance z but now her-cheeks are ſunk, 
her noſe is grown | er chin and forehead 


meet ; ſo that all her graces are vaniſhed, and age 


has made her a terrible ſpeQacle. | 
What a ſtory do you tell, ſays the lady, inter- 

rupting me! It is only a piece of drollery, ma- 

dam, replied I ; they have perceived in the moon 


az particular figure, which had the air of a wo- 


man's head jutting out of rocks, and it is owing 
to ſome changes that have happened there. Some 
pieces of mountains have mouldered away, and 
left us to diſcover three points, which can only 
ſerve to make up the forehead, noſe and chin, of 
K 4 an 


cember than in June. Secondly, though he even ſhould 
do ſo, yet equal parts of the ecliptic do not in all parts 
of the circle -gnfwer to equal parts of the equator, be- 
cauſe ſome thereof, near the ſummer and winter 
ſolſtices, lie nearly more parallel to the equinoctial than 
others, as may-be ſeen in a-common map of the earth. 
The apparent motion of the ſun to the caſt then being 
unequal, the natural and apparent days are no ways pro- 
o to be applied to meaſure the celeſtial mode which 

ve no dependance on the fun. Hence aftronomers 
have invented others for the uſe of their calculations; 
OY account tables of equation have been form- 


(3) The lady'r Wy the moon tis g conf derably 
old.) What l 4 J 
changes 


— 
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an old woman. Well, ſays ſhe, but do not you 
think ſome malicious deſtiny had à 'particu- 
lar ſpite to beauty, to make choice of this fe- 
male-head, to attack above all the reſt of the 
moon ? Perhaps, in recompence, replied 1, the 
changes which happen upon our earth, dreſs out 
ſome face, which the people in the moon ſee; I 
mean ſomething like what we conceive to be a face 
in the moon; for every one beſtows on objects 
thoſe ideas of which they themſelves are full, 
Our aſtronomers ſee, in the ſurface of the moon, 
the faces of women; it may be, that the ladies 
there make their ſpeculations, and. diſcern the 
phyſiognomy of fine men in our earth. For my 
part, madam, I do not know whether I ſhould 
not fancy your ladyſhip's charms there. I pro- 
teſt, ſays ſhe, I could not help being obliged to 
any one who ſhould find me there. But to come 
back to what you were mentioning juſt now ; do 


any 


changes in the face of the moon, is not to be abſolu 
depended upon; yet M. Bianchini, in the Memoires 
Trevous for June 1729, relates, that on the 25th of Au- 
guſt 1725, they diſcovered in her at Rome, in the pre» 
tence of cardinal Polignac, a new and by Seo conſiderable 
brightneſs in that part, which they called Plato z (for, in 
honour of the great philoſophers, aſtronomers 

fit to give their names to divers countries of the age" 
as Fontenelle has before obſerved) they alſo ſaw the 
ſame illumination in this planet September 22, 11 
It ſeemed to poſſeſs the 33d part of ke, diameter of the 
moon. See Obſervations de la Planete de Venus, 

M. Bianchini. [Mem. de Trew. p. 1039. 1040. - 
Our author has all along followed e opinion, of 
Huygens, who, in his Co/motheoreos, p. 115. <_ 
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any conſiderable changes affect the earth? In 
all appearance they do, replied I; ſeveral very 
high mountains, which are far diſtant from the 
ſea, have great beds of ſhells, which ſeem ab- 
ſolutely to ſhew that the water hath formerly. 
covered them. Sometimes, farther yet from the 
ſea, they find ſtones, in which are petrified fiſhes. 
Who could have put them there, if the ſea had 
not been there ? Old fables tell us, that Hercules 
ſplit aſunder with his hands, the two mountains, 
called Calpe and Abila, which ſtood betwixt Afric 
and Spain, and ſtopped the ocean from flowing 
there; and that immediately the ſea ruſhed with 
violence over the land, and made that great gulph 
which we call the Mediterranean. Now, this is 

not intirely fabulous, but a hiſtory of the re- 
aer | mote 


the moon to have no atmoſphere, becauſe we ſee its 
limb fo clearly and accurately defined, and becauſe he 
thought there were no ſeas nor rivers in the moon. But 
he, as well as Fontenelle, were miſtaken in regard to 
the concluſion, and part of their premiſſes; for in the 
ſolar eclipſe, May 1, 1706, which, in Switzerland, was 
total, they could a Brave the moon's atmoſ- 
phere, as may be ſeen in the accounts given in the Phi- 
leſophical Tranſafions, No. 306. And fince that, in 
the eclipſe of the ſun, April 22, 1715, the moon's at- 
moſphere was very diſcernible, appearing in the form 
of a curious — of vapours, encompaſſing the moon all 
the time of darkneſs; of which ſee the accounts in 
the Philoſophical Tranſactions, and Mr. Whiſton's. It 
this be true, that ſhe has an atmoſphere, we need ſeek 
no farther for ſuch changes on her. ſurface as our au- 
thor gmentions ; for vapours, though extremely rare, 
will reflect light at immenſe diſtances. Witneſs our 
1 Borealis, through which the ſtars are common- 
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202 CONVERSATIONS on the 
mote times, which has been diſguiſed, either 
from the ignorance of the people, or through a 
love they had for the marvellous, two of the 
moſt ancient frailties of mankind. That Her- 
cules ſhould ſeparate two mountains, with his 
hands, is abſolutely incredible; but that in the 
time of one Hercules, or another, for there 
were fifty of that name, the ocean might have 
forced down two mountains, not ſo ſtrong_as 
others in the world, perhaps through the aſſiſ- 
tance of ſome earthquake, and ſo take its courſe 
betwixt Europe and Afric, gives me no manner 
of pain to believe. What a notable ſpot might 
the lunar inhabitants, all of a ſudden, then diſ- 
cover on our earth; for you know, madam, that 
the es are ſpots. It is no leſs than the common 
opinion, that Sicily was ſeparated from Italy, 
and Cyprus from Syria: there are ſometimes 
new iſlands formed in the fea : earthquakes have 
ſwallowed up mountains, others have roſe and 
altered the courſe of rivers. 'The philoſophers 

give us apprehenſions, that the kingdoms of Na- 
ples and Sicily, which are countries founded up- 
on great ſubterranean vaults, full of ſulphur, that 
will in time be conſumed, will one day ſink in, 
» when thoſe vaults ſhall no longer be able to reſiſt 
the flames which they contain, and which, at this 
time, exhale at thoſe vent-holes the mouths of 
Veſuvius and Ætna. Is there not here cauſes e- 
rough to diverſify the proſpect which we afford 
to the people 1 in the moon? 1 
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We los it night and morning, except at theſe times 
that it cannot, as I but now obſerved, diſengage 
itſelf from the twilights, which are too ſtrong 
and laſting for it to appear; for we ſuppoſe it 
to be a continued light, and in all probability it 
is ſo. We have begun to conjeQure, that it is 
produced from ſome prodigious quantity of mat- 
ter crouded together, which ſurrounds the fun 
to a certain extent from it: the greater part of 
his rays pierce through this matter which ſur- 
rounds it, and come down to us in right lines; 
but there are ſome, which, in paſſing from the 
ſun, ſtrike againſt, the internal ſurface of this 
matter, and are by it reflected towards us, and 
arrive at our globe in the morning, before the ' 
dire& rays can reach us, and in the evening, after 
we are out of the reach of the ſun's direct rays. 
Now, as theſe reflected rays come from a greater 
height than thoſe which are direct, we muſt con- 
ſequently have 1 ſooner, and keep them lon- 
ger. 

On this nn I muſt retract what I have 
already mentioned, that the moon muſt have no 
twilight for want of being ſurrounded by ſuch a 
groſs air as the earth. But ſhe can be;no loſer; 
her twilights will proceed from that kind of groſs 
air which ſurrounds the ſun, and reflects his rays 
on places which his direct ones cannot reach. 
But pray, let me know, fays the marchioneſs, 
are not there twilights formed thus for all the 
planets, who will not need every one to be cloth- 
ed with a diſtin& grofs air, becauſe that which 

ſurrounds - 
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ſurrounds the ſun alone, may have one general 

effect for all the planets in the vortex ? I am 
mighty willing to think, that nature, agreeable 
to that inclination which I know ſhe has to oeco- 
nomy, and good management, ſhould make that 
ſingle means alone anſwer her purpoſe : yet, re- 
plied I, notwithſtanding this ſuppoſed economy, 
ſhe has given, with reſpect to our earth, two 
cauſes. for twilight; one whereof, which is the 
thick air about the ſun, would be wholly uſeleſs, | 
and can only be an object of curioſity for the 
ſtudents of the obſervatory ; but it is poſſible, 
that only the earth may ſend out from herſelf 
vapours and exhalations groſs enough to produce 
twilights, and that nature had reaſon to provide, 
by one general means, for the neceſſities of all 
the other planets, whoſe ſubſtance may be of a 
purer mould, and their evaporations conſequently 
more ſubtle, We are, perhaps, among all the 
inhabitants of the worlds in our vortex, the only 
perſons who required to have a more groſs and 
thick air given us to breathe in. With what 
contempt would the inhabitants of the other Pl 
nets conſider us, if they knew this ? 

. They would be out in their reaſoning, ſays the 
marchioneſs, we are not to be deſpiſed for be- 
ing enveloped with a thick air, ſince the ſun him- 
ſelf is ſo ſurrounded. Pray, tell me, is not this 
air produced by certain vapours, which you have 
before told me iſſued from the ſun ; and does it 
not ſerve to break the firſt force of his rays, 
which had elſe n been too bright? I con- 


ceive 
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ceive, that the ſun, may be veiled by nature, to 
be in a better manner adapted to our uſe. Well, 


madamzrreplied I, this is ſome ſmall introduction 
to a ſyſtem” which you have very happily ſtart- 


ed. We may add, that theſe vapours produce a 


kind of rain, which falling back upon the ſun, 
may cool and refreſh it, as we ſometimes throẽ- 
water into a forge, when the fire is too fierce. 
There is not any thing but what we may ima- 
gine from nature's addreſs; but ſhe has another 
kind of addreſs very particular, which is to con- 
ceal herſelf from us, and we ſhould not willing- 
ly be too confident, that we have found out her 
method of acting, or her deſigns in it: in caſe of 
making new diſcoveries, we ſhould not be too 
importunate in our reaſonings, though we are al- 
ways fond enough to do it; and your true phi- 
loſophers are like elephants, who, as they go, ne- 
ver put their ſecord foot to the ground, tilt their 

frlt be well fixed, The compariſon ſeems more 
rational to me, ſays the, than the merit of thoſe 
two ſpecies of animals, elephants and philoſophers, 


no way conſiſting in exterior agreements, Iam 


willing. to imitate the judgment of both; now 
teach me ſome of the latter diſcoveries,” and I 
promiſe you not to make any raſh ſyſtems. * 

I have told you, madam, replied I, all the 
news I know from the firmament, and, I believe, 
the freſheſt advices you can have. I am ſorry, 
they are not as ſurprizing and wonderful, as ſome 
obſervations. which I read the other day, in an 
We af * Jnr wy 1 in 
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in latin. (6) Thoſe people ſee thouſands of ſtan 
at a time, fall from the ſky into the fea, with a 
prodigious noiſe, or are diſſolved, and melt into 
rains ; and theſe are things which have been ſeen 
more than once in China. This obſervation is 
made at two ſeveral periods, pretty diſtant from 
each other; they then go eaſtward, and burſt like 
a gun, always with a great noiſe. It is great pity 
that theſe kinds of phenomena ſhould be referv- 
ed for China only, and that our part of the globe 

| | ; ſhould 


(6) Thoſe people ſee thouſands of flars fall into the 
fea.] T could be no — ha, but meteors gene- 
Tated in our atmoſphere. Deſcartes has wrotg an ex-' 

reſs treatiſe. on the formation of meteors. Ariſtotle and 
aſſendus have alſo treated of the ſame ſubject. Dr. 
Woodwarde's opinion is, that the matter of meteors i 
.of a mineral nature ; that the mineral particles contain- 
ed in the ſtrata of the earth, are raiſed by the ſubter- 
raneous heat, together with the vapours aſcending from 
the abyſs, and pervading thoſe ſtrata ; eſpecially at ſuch 
times as the ſun's heat is ſufficient to penetrate the ex- - 
tetior parts ot the earth, and to make room for their 
eſcape into the atmoſphere. Thus ſulphureous, nitrous, 
and other active, and volatile mineral particles, form 
various meteors, according to the various fate they meet 
_ in the air. Hence balls of fire, lightning, thun- 
er, &c. | | ; f T-1821 . 
Concerning the action of the air in the bowels of 
the earth, Boerhaave has the following remark. Chy- 
miſts, ſays he, will, perhaps wonder, to hear me alledge, 
that air is neceſſary in the cconomy of foſſils, 
great ſimplicity of matter, ſeems only to require the ac · 
on of fire to enable them to act, or undergo every thing 
that belongs to this ſpecies of things; but the kl 
inquirers into nature have long ago diſcovered, that fof- 
fils, even in the deepeſt mines, erate, multiply, and 
are driven upwards ; all which is performed by ns 
2 = 


- 1s alſo evident, that the ſubterraneous fire, as 
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ſhould never have their ſhare of theſe ſights. It 
is not long ſince all our. philoſophers were of 
opinion, that they might affirm on good grounds, 
that the heavens, and all the celeſtial bodies, were 
incorruptible, and therefore incapable of change; 
and yet, at the ſame time, there were ſome men 
in the other part of the earth, who ſaw the ſtars 
diſſolve by thouſands, which muſt produce a ve- 
ry different opinion. But, ſays the marchioneſs, 
have we not always heard that the Chineſe were 


great aſtronomers ? It is true, ſays I; but the 
So | Chineſe 


iar power of the ſubterraneous fire ; but then, : 


as it is, is only retained, collected and applied, in ſuch 
eee * 
atmoſphere y 8 an 
univerſal chaos, confifitn of. alpot all kinds of cor- 
puſcles, confuſedly jumbled together, and conſtituting 
one mats ; ſo that there is, perhaps, not a more hetero- 
geneous body in the world. 10197 ee 
The phlogiſtic or inflammable principle, of which, with 
the vitriolic acid, ſulphur is formed, may be, and is ex- 
alted into the air, in ſufficient quantities to form ſulphur 
in our atmoſphere ; witneſs the ſulpburous ſmell, that 
remains upon bodies ſtruck with lightning. Sulphur con- 
tains, according te the chymiſts, not more than a ſixteenth 
part of this inflammable principle to fifteen of the cor- 
rofive vitriolic acid, which acid is raiſed from the earth, in 


great quantities, into the atmo; not by the ſubter- 


raneous heat alone, but it is alſo volatilized by the action 


of the air; for in extracting this acid from mineral bo- 


dies by vebemence of heat, kae known — armed 
that if the leaſt crack or fiſſure be in the veſſela, ſo as to 
admit air, that, inſtead of an heavy concentrated acid, 
not exhaleable in the air, an extremely volatile liquor is 
produced, emitting pungent and almoſt ſuffocating va - 

| pours 


| 
. 
| 


effects of lightning and gun-powder be compared, a great 
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Chineſe have the ſame advantage from beibg di- 


vided from us, by ſuch a prodigious tract af earth, 


as the Greeks and Romans, by being ſo much 
prior ta us by a long courſe of ages. ' Diſtances 
of every fort pretend a right of impoſing on us. 
In reality, I think ſtill more and more, that there 


is a certain genius which has never yet been out 


of the limits of Europe, or, at leaſt, not much 
beyond them ; perhaps, he may not be permitted 
2 18 


pours into the air; and which will totally ariſe in diftl- 
tion, with an heat ſcarcely too hot for the hand to bear. 
Hoffman and others make no queſtion but that ſul- 


| = exiſts in the air; and that from hence, thunder, 
8 


htning, and other fiery meteors are produced; the 


vitriolic acid and the inflammable principle, the 8 | 
with which art can produce ſulphur, are unqueſtionab! 


diffuſed through the atmoſphere. However, we mult 


acknowledge that art cannot produce ſulphur but from 


the ftrong concentrated acid ; and how infinitely, on the 


other hand, is the aerial acid divided and diluted. Be- 


ſides, ſulphur cannot be produced by art without fire ; 


but if we reflect, that nature every day forms ſubſtances 


without the aſſiſtance of chemical furnaces, which art 
cannot do, and operates upon matter quite in another 
manner than we can have any conception of, it is no 
wonder therefore, that ſulphur, or at leaſt the principles 
of it, are found in the atmoſphere, which are united, 
and perhaps formed into ſulphur, by the electrical fire, 
the moment the lightning happens. | 
Others object, that the effects of ſulphur and of light- 
ning. are by no means ſimilar ; this we grant; but if the 


ſimilarity between them will be obſerved. And that ni- 
tre abounds in our atmoſphere (a principal ingredient in 
1 is notorious, as all animal and vegetable ſub- 

contribute to the production of nitre, ſo far 
they are ſuſceptible of putrefaction. Nitre is 2 
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to ſpread over any great extent of the earth at 
once, and that ſome fatality preſcribes him very 
narrow bounds. Let us enjoy him whilſt we have 
him; the beſt of it is, he is not linked to the 
ſciences and dry ſpeculations, but launches out 
with as much ſucceſs into ſubjeQs of pleaſure, 
in which point I queſtion whether any people 
equal us. (7) Theſe are ſuch topics, madam, as 
ought to employ you and give you entertainment; 


from earthy ſubſtances impregnated with it, by the ſun's 
heat; —4 nitre works are made to face A north, 
and the largeſt quantities of nitre are found on the north 
ſides of walls; therefore it may exiſt in the air. Be- 
ſides, there is another principle exiſting in the atmoſ- | 
here, which greatly contributes to form theſe meteors ; 
mean the electrical fire, which is probably the cauſe of 
the air's elaſticity, from which property of the air all its 
effects, performed either by lightning or gun-powder, are 
deducible. ut 
(7) Theſe are ſuch topics, madam, as ought te employ 
you.] The topics which ought to employ, according 
to our author, the marchionels, give her entertaigment; 
and complete her whole ſyſtem ot philoſophy ; ariſe from 
our ſuperior advantage, in being born in a part of the 
globe, where not only the true knowledge of nature is 
cultivated, but alſo other ſubjects of more import to | | 
mankind are revealed. I | 
While Galileo lifts his tube, and diſcovers the prodi- 

yu magnitude of thoſe radiant orbs, that adorn the 
" heavens ; while Newton meaſures their amazing diſtan- 
ces, and unites the whole ſyſtem, in harmonious. order, 
by the ſubtle influences of attraQtion ; let us not ſtop 
here, by barely —_— the heavens, or the genius and 
S of thoſe who have explored their order and 

armony to us; but let us proceed to admite the mag- 
nificent ſcene, not only with an eye of reaſon, but alſo 
with one of devotion; and as we have, with the one, tra- 
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and which ſhould complete your whole ſyſtem of 
philoſophy. _ RE Fen 


|  ced an infinity of worlds ; let us, with the other, keep 

their great creator in our view, and join with the ro 
Pfalmiſt in that folemn hymn, fo ſuitable to this divine 
occaſion, that I cannot forbear cloſing theſe notes with 
it, as-it has been transferred into our » by one 
of the higheſt and happieſt efforts of Celebrated 
Mr. Addifon. . | 


The ſpacious firmament on high, 

With all the blue ethereal ſhy, _ 

And ſplangled bend nt, a ſhining frame, 
Their great original proclaim : 

TY unwearied ſun, from day to day, 
Does his creator's por diſplay, 

And publiſhes to every land, 

The work of an almighty band. 

II. | 
Soon as the evening ſbades prevail, 
The moon takes up the wondrous tale, 
And, nightly, to the liftning earth, 
Repeats the flory of her birth : 

Whilſt all the flars that round her burn, 
And all the planets in their turn, 
Confirm the tidings as they roll, 
And ſpread the truth from pale to pole. 

III. b 
What though, in ſolemn ſilence, al! 
Move round the dark terreſtrial ball. 
. What tho nor real voice nor ſound | 

Amid their radiant orbs be found ? 
In reaſon's ear they all rejoice, 
And utter forth a glorious vice, 

For ever finging, as they ſhine, , 

« The band that made us is divine.” 


— 
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Inſtead of Mr. Addiſon's eration, in defence of the 
new philoſophy, ſpoken in the theatre at Oxford, 
July 7, 1693, which was printed at the end of ' 
the old tranſlation of this wark ; it was thought 
more adviſeable to add the two following Spefa- 

| tors of his on the ſame ſubject; at being more per- 
tinent to Fontenelle's defign, and more fully ex- 
plaining the uſefulneſs of this kind of reading, than 
the abovementioned juvenile performance. | 
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—Yyocumgue volunt mentem Auditoris agunto. Hor. 


S the writers in poetry and fiction borrow 

their ſeveral materials from outward ob- 
jects, and join them together at their own plea- 
ſure, there are others who are obliged to follow 
nature more cloſely, and to take entire ſcenes out 
of her. Such are hiſtorians, natural philoſophers, 
travellers, geographers, and, in a word, all who 
deſcribe viſible objects of a real exiftence. _ 

It is the moſt agreeable talent of an hiſtorian, 

to be able to draw up' his armies and fight his 
battles in proper expreſſions, to ſet before our 
eyes the diviſions, cabals and jealouſies of great 
men, and to lead us ſtep by ſtep into the ſeveral 
actions and events of his hiſtory. We love to ſee 
the ſubject unfolding itſelf by juſt degrees, and 


breaking 
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breaking upon us inſenſibly, that ſo. we may de 

kept in a pleaſing ſuſpence, and have time given 
us to raiſe our expectations, and to ſide with one 
of the parties concerned in the relation. I con- 
feſs this ſhews more the art than the veracity of 
the hiſtorian, but I am only to ſpeak of him as 
he is qualified to pleaſe the imagination. And in 
this reſpe& Livy has, perhaps, excelled all who 
ever went before him, or have written ſince his 
time. He deſcribes every thing in ſo lively a 
manner, that his whole hiſtory is an admirable 
picture, and touches on ſuch proper circumſtan- 
ces in every ſtory, that his reader becomes a kind 
of ſpectator, and feels in himſelf all the variety 
of paſſions which are correſpoudent to the ſeveral 
parts of the relation. 
But among this ſett of writers there are none 
| who more gratify and enlarge the imagination, 
than the authors of the new philoſophy, whether 
we conſider their theories of the earth or hea- 
yens, the diſcoveries they have made by glaſſes, 
or any other of their contemplations, on nature, 
Ve are, not a little pleaſed to find every, green 
leaf ſwarm with millions of animals, that at their 
largeſt growth are not viſible to the naked eye. 
| There is ſomething very engaging . to the fancy, 
as well as to our reaſon, in the treatiſes of me- 
tals, minerals, plants and meteors. But when 
we ſurvey the whole earth at once, and the ſe- 
veral planets that lye within its neighbourhood, 
we are filled with a pleaſing aſtoniſhment, to ſee 


ſo many worlds hanging one above another, and 
ſiding 
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OE l 
ſliding round their axles in ſuch an amazing pomp 


and ſolemnity. If, after this, we contemplate thoſe 
wide fields of æther, that reach in height as far 
as from Saturn to the fixt ſtars, and run abroad 
almoſt to an infinitude, our imagination finds its 
capacity filled with ſo immenſe a proſpect, as puts 
it ſelf upon the ſtretch to comprehend it. But 
if we yet riſe higher, and conſider the fixt ſtars 
as ſo many vaſt oceans of flame, that are each 
of them attended with a different ſet of planets, | 
and ſtill diſcover new firmaments and new lights 
that are ſunk farther m thoſe unfathomable depths 
of æther, ſo as not to be ſeen by the ſtrongeſt 
of our teleſcopes, we are loſt in fuch a labyrinth 
of ſuns and worlds, and confounded with the 1 im- 
menſity and magnificence of nature. 


Nothing is more pleaſant to the fancy, than to 


enlarge it ſelf by degrees, in its contemplation of 
the various proportions which its ſeveral objects 
bear to each other, when it compares the body 
of man to the bulk of the whole earth, the earth 
to the circle it deſcribes round the ſun, that circle 
to the ſphere of the fixt ſtars, the ſphere of the 
fixt ſtars to the circuit of the whole creation, 
the whole creation it ſelf to the infinite ſpace 
that is every where diffuſed about it; or when 
the imagination works downward, and conſiders 
the bulk of a human body, in, reſpect of an ani- 
mal an hundred times leſs than a mite, the parti- 
cular limbs of ſuch an animal, the different ſprings 
which actuate the limbs, the ſpirits which ſet theſe 
ſprings a going, and the proportionable minuteneſs 
of 
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of theſe ſeveral parts, before they have arrived 
at their full growth and perfection. But if, after 
all this, we take the leaſt particle of theſe animal 
ſpirits, and conſider its capacity of being wrought 
into a world, that ſhall contain within thoſe nar- 
row dimenſions a heaven and earth, ſtars and pla- 
pets, and every different ſpecies of living creatures, 
in the ſame analogy and proportion they bear to 
each other in our own univerſe ; ſuch a ſpecyla- 
tion, by reaſon of its nicety, ers ridiculous 
to thoſe who have not turned their thoughts that 
way, though at the ſame time it is founded on no 
leſs than the evidence of a demonſtration. Nay, 
we might yet carry it farther, and diſcover in the 
ſmalleſt' particle of this little world a new inex. 
hauſted fund of matter, capable of being ſpun out 
into another univerſe, 

I have dwelt the longer on 1 this ſubject, becauſe 
I think it may ſhew us the proper limits, as well 
as the defeCtivencſs, of our imagination; how it 
is confined to a very {mall quantity of ſpace, and 
immediately ſtopt in its operations, when it en- 
deavours to take in any thing that is very great, 
or very little, Let a man try to, conceive the dif- 
ferent bulk of an animal, which is twenty, from 
another which is a hundred times leſs than a mite, 
or to compare, in his thoughts, a length of a thou- 
ſand diameters-of the earth, with that of a mil 
lion, and he will quickly find that he has no dif- 
ferent meaſures in his mind, adjuſted. to ſuch ex- 
traordinary degrees of grandeur or minuteneſs. 


'The endings indeed, opens an infinite ſpace 
| on 
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on every ſide of us, but the imagination, after a 

few faint efforts, is immediately at a ſtand, and 
finds her ſelf ſwallowed up in the immenſity of 
the void that ſurrounds it: our reaſon can purſue | 


a particle of matter through an infinite variety of 
diviſions, but the fancy ſoon loſes ſight of it, and 


feels in it ſelf a kind of chaſm, that wants to be 


filled with matter of a more ſenſible bulk. We 


can neither widen, nor contract the faculty to the 


dimenſions of either extreme. The object is too 


big for our capacity, when we would comprehend 


the circumference of a world, and dwindles into 
nothing, when we endeavour after the idea of an 
- atom, 


with the body. Perhaps there may not be room 
in the brain for ſuch a variety of impreſſions, or 
the animal ſpirits may be incapable of figuring 
them in ſuch a manner, as is neeeſlary to excite 
ſo very large or very minute ideas. However it 
be, we may well ſuppoſe that beings of a higher 
nature very much excet us in this reſpect, as it is 
probable the foul of man. will be infinitely more 
perfe& hereafter in this faculty, as well as in all 


the reſt ; infomuch that, perhaps, the imagination 


will be able to keep pace with the underſtanding, 


and to form in it felf diſtin& ideas of all the dif- 
ferent modes and quantities of ſpace. 


L 2 


It is poſſible this defeft of imagination may not 
be in the ſoul it ſelf, but as it acts in conjunction 
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Deum namque ire ber omnes 
Terraſque, trafluſque marit, calumque profundum, 


4 Vi g. 


Was yeſterday about ſun-ſet walking in the 
open fields, till the night inſenſibly fell upon 
me: 1 at firſt amuſed myſelf with all the richneſs 
and variety of colours, which appeared in the wel- 
tern parts of heaven: in proportion as they faded 
away and went out, | ſeveral ſtars and planets ap- 
peared one. after another, *till the whole firma- 
ment was in a glow. The blueneſs of the æther 
was exceedingly heightened and enlivened by the 
ſeaſon of the year, and by the rays of all thoſe 
luminaries that paſſed through it. The galaxy 
appeared in its moſt beautiful white. To com- 
plete the ſcene, the full moon roſe at length in 
that clouded majefty, whith Milton takes notice 
of, and opened to the eye, a new picture of na- 
ture, which was more finely ſhaded, and diſpoſed. 
among ſofter lights, than that which the ſun had 
before diſcovered to us. 
. As I was ſurveying the moon walking i in her 
brightneſs and, taking her progreſs among the con- 
ſtellations, a thought roſe in me which I believe 


very often perplexes and diſturbs men of ſerious 
and 
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and contemplative natures. David himſelf fell in- 
to it in that reflection, When I conſider the hea- 

vens the work of thy fingers, the moon and the 
* ſtars which thou haſt ordained, what is man 
* that thou art mindful of him, and the ſon of. 


man that thou regardeſt him !' In the ſame _ 


manner when I conſidered that infinite hoſt of 
ſtars, or, to ſpeak more philoſophically, of ſuns, | 
which were then ſhining upon me, with thoſe in- 
numerable ſets of planets or worlds, which were 
moving round their reſpe&ive ſuns ; when I ſtill 
enlarged the idea, and ſuppoſed another heaven 
of ſuns and worlds riſing ſtill above this which 
we diſcovered, and theſe , ſtill enlightned by a ſu- 


perior firmament of luminaries, which are plant= 


ed at ſo great a diſtance, that they may appear 
to the inhabitants of the former as the ſtars do 
to us. In ſhort, whilſt I purſued this thought, I 
could not but refle& on that little inſignificant fi- 
gure which I my ſelf bore amidſt the immenſity 
of God's works. 

Were the ſun, which enlightens this part of 
the creation, with all the hoſt of planetary worlds 
that move about him, utterly extinguiſhed and 
annihilated ; they would not be miſſed more than 
a grain of ſand upon the ſea-ſhore. The ſpace 
they poſſeſs is ſo execdingly little in compariſon 
of the whole, that it would ſcarce make a blank 
in the creation. The chaſm would be impercep- 
tible to an eye, that could take in the whole com- 
paſs of nature, and paſs from one end of the crea- 

L 3 tion 
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tion to the other; as it is poſſible there may be 
ſuch a ſenſe in our ſelves hereafter, or in crea- 
tures which are at preſent more exalted than our 
ſelves. We ſee many ſtars by the help of glaſſes, 
Which we do not diſcover with our naked eyes; 
and the finer our teleſcopes are, the more ſtill are 
our diſcoveries. Huygenius carries this thought 
ſo far, that he does not think it impoſlible there 
may be ſtars whoſe light is not yet travelled down 
to us, ſince their firſt creation. 3 is no queſ- 
tion but the univerſe has certain bounds ſet to it ; 
but when we conſider that it is the work of * 
nite power, prompted by infinite goodneſs, with 
an infinite ſpace to exert it ſelf in, how can our 
imagination ſet any bounds to it? 

To return therefore to my firſt thought, I could 
not but look upon myſelf with ſecret horror, as 
a being that was not worth the ſmalleſt regard of 
one who had ſo great a work under his care and 
ſuperintendency. I was afraid of being overlook- 
ed amidft the immenſity of nature, and loſt among 
that infinite variety of creatures, which in all pro- 
bability ſwarm through all theſe immeaſureable 
regions of matter. 

In order to recover myſelf from this mortifying 
thought, I conſidered that it took its riſe from 
thoſe narrow conceptions, which we are apt to 
entertain of the divine nature. We our ſelves can- 
not attend to many different objects at the ſame 
time. If we ate careful to inſpect ſome things, 
we muſt of courſe neglect others. This imper- | 
feQion which we obſerve in our ſelves, is an im- 


perfection 
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perfection that cleaves in ſome degree to creatures ; 


of the higheſt capacities, as they are creatures, 


that is, beings of finite and limited natures. The 


preſence of every created being is confined to a 
certain meaſure of ſpace, and conſequently his ob- 
ſervation is ſtinted to a certain number of objects. 
The ſphere in which we move and act, and un- 
derſtand, is of a wider circumference to one crea- 
ture than another, according as we riſe one above 
another in the ſcale of exiſtence. But the wideſt 


of theſe our ſpheres has its circumference. When 


therefore we refle& on the divine nature, we are 
ſo uſed and accuſtomed to this imperfection in our 


ſelves, that we cannot forbear in ſome meaſure 


aſcribing it to him in whom there is no ſhadow 
of imperfection. Our reaſon indeed aſſures us 
that his attributes] are infinite, but the poorneſs 
of our conceptions is ſuch, that it cannot forbear 
ſetting bounds to every thing it contemplates, till 
our reaſon comes again to our ſuccour, and throws 
down all thoſe little prejudices which rife in us 
unawares, and are natural to the mind of man. 
We ſhall therefore utterly extinguiſh this me- 
lancholy thought, of our being overlooked by our 
maker in the multiplicity of his works, and the 
infinity of thoſe objects among which he ſeems to 
be inceſſantly employed, if we conſider, i in the firſt 
place, that he is omnipreſent ; and, in the ages 
that he is omniſcient. 
If we conſider him in his omnipreſence: his 
being paſſes through, actuates, and ſupports the 
whole 
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whole frame of nature. His creation, and every 
part of it, is full of him. There is nothing he 
has made, that is either ſo diſtant, ſo little, or ſo 
inconſiderable, which he does not eſſentially inha- 
bit. His ſubſtance is within the ſubſtance of eve- 
ry being, whether material or immaterial, and as 
intimately preſent to it, as that being 1 is to it ſelf. 
It would be an imperfection in himſelf, were he 
able to remove out of one place into another, or 
to withdraw himſelf from any thing he has crea- 
ted, or from any part of that ſpace which is dif- 
fuſed and ſpread abroad to infinity. In ſhort to 
ſpeak of him in the language of the old philoſo- 
pher, he is a being whoſe centre is every von 
and his circumference no where. - 

In the ſecond place, he is omniſcient as 1 as 
omnipreſent, His omniſcience indeed neceſſarily 
and naturally flows from his omnipreſence ; he 
cannot but be conſcious of every motion that ariſes 
in the whole materal world, which he thus eſſen- 
tially pervades, and of every thought that is ſtir- 
ring in the intellectual world, to every part of 
which he is thus intimately united. Several mo- 
raliſts have conſidered the creation as the temple 
of God, which he has built with his own hands, 


and which is filled with his preſence. Others 
have conſidered infinite ſpace as the receptacle, or 
rather the habitation of the Almighty : but the 
nobleſt and moſt exalted way of conſidering this 
infinite ſpace is that of Sir Iſaac Newton, who 
calls it the ſenſorium of the Godhead. Brutes and 
men 
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which they apprehend the preſence and perceive 
the actions of a few objects, that lie contiguous 
to them. Their knowledge and obſervation turns 
within a very narrow circle. But as God almigh- 
ty cannot but perceive and know every thing in 
which he reſides, infinite ſpace gives room to in- 
finite knowledge, and is, as it were, an organ to 
omniſcience. 

Were the ſoul ſeparate from the body, and with 
one glance of thought ſhould ſtart beyond the 
bounds of the creation, ſhould it for millions of 
years continue its progreſs, through. infinite ſpace 


men have their ſenſoriola, or little ſenſoriums, by , » 


with the ſame activity, it would ftill find it ſelf + 


ſed round with the immenſity of the Godhead, 
Whilſt we are in the body he is not leſs preſent 
with us, becauſe he 'is concealed from us. 
O that I knew where I might find him, ſays 
Job. Behold I go forward, but he is not- there; 
and backward, but I cannot perceive him. On 
* the left hand, where he does work, but I can- 
not behold him: he hideth himſelf on the right 


© hand that I cannot ſee him.“ In ſhort, reaſon 


as well as revelation aſſures us, that he cannot be 
abſent from us, notwithſtanding he is undiſcover- 

ed by us. | 
In this conſideration of God almighty's om- 
nipreſence and omniſcience every uncomfortable 
thought vaniſhes. He cannot but regard every 
thing that has being, eſpecially ſuch of his crea- 
| | tures 


within the embrace of its creator, and encompaſ- 
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tures who fear they are nat regarded by him. 
He is privy to all their thoughts, and to that an- 
xiety of heart in particular, which is apt to trou- 
ble them on this occaſton: for, as it is impoſſible 
he ſhould overlook any of his creatures, ſo we 
may be confident that he regards, with an eye of 
mercy, thoſe who endeavour to recommend them- 
ſelves to his notice, and in an unfeigned humility 
of heart think themſelves ren that he ſhould 
be mindful of them. 
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